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The annual meeting for election of OflBcers and Councilors 
was held this afternoon between the hours of 2 and 5 o'clock, 
after due public notice. The result of the ballot was reported 
by the Judges and the Clerks to the Society at its evening 
meeting. 



Stated Meeting^ January 5, 1893. 
Mr. Thomas H. Dudley in the Chair. 

Mr. Harold Goodwin, a newly elected member, was pre- 
sented to the Chair and took his seat. 

Dr. Elliott Coues requested by letter a further extension for 
three months of the time during which he could retain the 
Lewis and Clark MSS. Upon motion, the request was granted. 

Acceptances of membership were read from Dr. Samuel 
G. Dixon, Philadelphia; Dr. James Macfarlane, Lansdowne, 
Pa., and Dr. James Ellis Humphrey, Amherst, Mass. 

An invitation from the Wadsworth Athenaeum, at Hartford, 
to be present at the opening of the new Libraries and Art 
Galleries, was read. 

PROC. AMSR. PHIL08. 80C. ZXXI. 140. A. PRINTED MARCH 8, 1898. 



Tb«.pnoch Pralt Free Library of Baltimore requested to be 

pla(id;on the Proceedings' exchange list. On motion, the ap- 

fjlication was granted. 

,;•-_ The Academy of Natural Scieaces acknowledged the re- 

■•;_beipt of the Secretary's letter of December 16, relating to the 

'• Keating-Poinsett CollectioQ, stating ihat the same had been 

referred to the Curators. 

A circular from the American Folk-Lore Society, anoouocing 
its annual meeting for 1892 at Boston. 

Accessions to the Library were reported from the Boyal 
Asiatic Society (Straits Branch), Singapore; Royal Society of 
Victoria, Melbourne ; Department of Mines, Wellington, N. Z, ; 
Anthropological Sooiety, Tokyo, Japan; Statistika Central 
Byraus, Stockholm, Sweden; Maatschappij der Kederlandsche 
Letterkunde, Leiden, Holland ; Acadt^mie Hoyale de Belgique, 
Bruxelles; AcadiJmie des Sciences, Cracow, Austria; Anthro- 
pologische Gesellechaft, Vienna, Austria ; Naturforschende 
Gesellfchaft, Allenburg, Germany; Physiologische Gesell sell aft, 
Gesellfichaft fur Anthropologie, etc., Gesellschaft fiir Erdkunde, 
Berlin; Gartenbauverein, Darmstadt ; K. Oefientliche Biblio- 
thek, Dresden; Vereio fur Erdkunde, Halle a.S. ; Deutsche 
Seewarte, Hamburg; Geographipche Gesellschaft, Munich, 
Bavari.a ; Naturwissenschaftlicher Vcrein, Regensburg ; Biblio- 
teca N. C. Fircnze, Italia; B, Accademia dei Lincei, Rome; 
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ciety, Meteorological Observatory, Dr. Joel Asaph Allen, New- 
York; Mr. William John Potts, Camden; Free Public Li- 
brary, Jersey City; College of Pharmacy, Editors of the 
Medical News^ Editors of the Medical and Surgical Reporter^ 
Hon. Frederick Fraley, Dr. Walter M. James, Dr. D. Jayne 
and Son, Messrs. Abraham Jordan, J. G. Rosengarten, David 
Henry Wright, Philadelphia ; Editor of the American Chemi- 
cal Journal^ Baltimore; Commissioner of Pensions, U. S. De- 
partment of Agriculture, Census OflSce, Hydrographic Office, 
Washington, D. C. ; University of California, Berkeley; Agri- 
cultural Experiment Station, Lincoln, Neb. ; Institute Fisico- 
Geografica, San Jose, C. A.; Soci^t^ Scientifique du Chile, 
Santiago, S. A. 

The following deaths were reported : 

Sir Richard Owen, December 18, 1892, aet. 89. 
John O. Westwood, January 2, 1893, aet. 88. 
Eben N. Horsford, January 1, 1893, set. 75. 
Isaac C. Martindale, January 3, 1893, aet. 50. 

The President was authorized to appoint a suitable person 
to prepare the usual obituary notice of Mr. Martindale.* 

The report of the Clerks and Judges of the election held 
this afternoon at the hall of the Society was read, and the 
following members declared to have been duly chosen Officers 
and Councilors for the ensuing year, 1893 : 

President, 
Frederick Fraley. 

Vice- Presidents, 
E. Otis Kendall, W. S. W. Ruschenberger, J. P. Lesley. 

♦ Dr. Joseph T. Roth rock was subsequently appointed. 



Secretaries. 

Oeorge F. Barker, Daniel G. Brinton, Henry Phillips, Jr., 

George H. Horn. 



Curators. 
PatterGon Du Bois, J. Cheeton Morris, R. Meade Bache. 



Treasurer. 
J. Sergeant Price. 



Witliam A. Ingham, Thomas H. Dudley, Robert Patt«rsot), 
Charles S. Wurts. 



(Covncilor/or two years, in place of I. C. Mariindale, deceased.) 
Henry C. Baird. 



This being the evening for the nomination of a member to 
eeive as Librarian of the Society during the eDsuing year, Mr. 
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Stated Meettnr/^ January Wy 189S, 

Mr. Richard Vaux in the Chair. 

Dr. Francis X. Dercum, a lately elected member, was pre- 
sented to the Chair and took his seat. 

Correspondence was submitted as follows : 

A circular from the Royal Academy of Sciences of Turin, 
Italy, announcing its offer of the Ninth Bre^a Prize, to be 
given to the author or inventor who shall have made the most 
important and useful discovery, or published the most valu- 
able work, on Science, Natural History, Chemistry, etc., etc., 
during the years 1891-94. 

A letter from the New York State Library, Albany, asking 
the Society to exhibit a complete set of its publications at the 
Columbian Celebration, the same to become the property of 
the State Library when the celebration is over. 

The following letter from the Academy of Natural Sciences 
of Philadelphia, in relation to the Keating- Poinsett collection 
of Aztec handworks deposited by the American Philosophi- 
cal Society, which, on motion, was referred to the Curators. 

Philadelphia, January 19, 1893. 
Mr. Henrt Phillips, Jr., 

Secretary of the American, P?iilo8ophical Society : 

Dear Sir: — I have the honor to inform you that your communication of 
the 16th ult., regarding the custody of the Eeating-Poinsett collection of 
Aztec objects, having been referred for consideration to the Curators of the 
Academy, the following report was received by the Academy at the meet- 
ing of the 17th inst., and a copy was ordered to be sent to you in reply to 
your letter of inquiry : 

"The Curators, to whom has been referred a communication from the 
American Philosophical Society, dated December 16, 1892, and addressed 
to the President and members of the Academy, in reference to the reten- 
tion of the Poinsett Collection of Aztec handworks deposited in the 
Academy several years ago, respectfully report : 

"Although all the specimens of the Poinsett Collection are artificial, 
and therefore not absolutely within the scope of the Academy's chief pur- 
pose, which is the study of natural objects, it is considered desirable that 



the Ackdemj shtll still rel&Jn said colleclloD aa a loan od the conditions 
ttipuUted at the time of its deposit. 

" The AmerlcKD Philosophical Society may be assured tliat the Poinsett 
Collection, while in custody of the Academy, will be carefully preserved ; 
and that as sooa as the perfectly fireproof addition lo the Academy's 
bnilding now in course of cooaiructioa, under contract to be completed 
next June, is finished, there will be ample room fur a satisfactory display 
of it as well as of similar collections. As the Museum of the Academy is 
fteely open to the public from eigbt to ten hours every day, except Sun- 
day, throagliout the year, it is confidently conjectured that the Poinsett 
Collection will bo visited and studied here by a greater number of persons 
than it would be in any other place of exhibition In the city. 

"It is neither necessary uor expedient that the Academy should pro- 
pose any conditloa whatever in conneciion with the retention of the 
Poinsett Culleciion as a loan from the American Philosophical Society." 

The report is signed and submitted on behalf of the Curators by Dr. 
W. S. W. RuBcbenberger, the Chairman of the Board. 
I remain, yours very truly, 

Edward J. Noi-an, 
JUeordiag StcreUirg, A. 2f. 8., f^iladtlphia. 

A letter from Dr. Elliott Coues, Washington, D. C, thank- 
ing the Society for its grant of extension of time in the Lewis 
and Clark MSS. loan ; also, offering a paper for publication 
in the Procefcdinga, ciepcriptive of the Lewis and Clark MSS. 

Letters of envoy were received from the Maatscbappij der 
Nederlandsche Letterkunde, Leiden; Instituto Fisico Geogra- 
fice Nacional de Costa Rica, San Job6; Mr. William John 
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Lettr6 ed Arti, Modena, Italy (138); Osservatorio Astrono- 
mico, Turin (138) ; Prof. Gaston Maspero, Paris (138); Zoologi- 
cal Society, London (137, 138, and Trans., xvii, 1, 2); Public 
Library of Boston (132-138); State Library of Pennsylvania, 
Harrisburg (Trans., xvii, 1,2); Denison Scientific Association, 
Granville, O. (138). 

Accessions to the Library were reported from the Geograph- 
ical Society, Tokyo, Japan ; Soci^t^ Finno-Ougrienne, Hel- 
singfors, Finland ; Mining Department of South Australia, 
Adelaide, Australia ; Ministerie van Binnenlandsche Lachen, 
'S Gravenhage, Z. Holland ; Socidt^ E. de Geographic D'An- 
vers, Bruxelles ; Naturwissenschaftlicher Verein des Reg.-Bez. 
Frankfurt a. O., Prussia ; Soci^t^ Vaudoise Sciences Naturelles, 
Lausanne, Switzerland ; Editor of " La Kevue des Revues/^ 
Prof. E. Levasseur, Paris, France ; R. Academia de Ciencias y 
Artes, Barcelona, Spain ; Philological Society, Society of Arts. 
Royal Meteorological Society, Editor of the " Geological Mag- 
azine," London, England ; Geological Society, Manchester, 
England ; American Academy of Arts and Sciences, Boston, 
Mass. ; Harvard University, Museum of Comparative Zoology, 
Cambridge, Mass. ; Yale University, New Haven, Conn. ; New 
York State Library, Albany ; Dr. Joel Asaph Allen, New 
York, N. Y. ; Academy of Science, Mr. George F. Becker, 
Rochester, N. Y. ; Franklin Institute, College of Pharmacy, 
Mr. Henry Carey Baird, Philadelphia, Pa.; Prof. J. T. Roth- 
rock, West Chester, Pa.; Maryland Academy of Sciences, 
Johns Hopkins University, Baltimore, Md. ; Anthropological 
Society, Bureau of the Mint, Bureau of Statistics, Washington, 
D. C. ; Elisha Mitchell Scientific Society, Cbapel Hill, N. C. ; 
Denison University, Editors of the " Journal of Neurology," 
Granville, 0.; State Board of Health, Nashville, Tenn.; Agri- 
cultural Experiment Stations, Hanover, N. II., New Hayen, 
Conn., Experiment, Ga., Baton Rouge, La., Bryan, Tex. ; Ag- 
ricultural College, Mich. ; Madison, Wis.; St. Anthony Park, 
Minn. ; Corvallis, Ore. ; Fargo, N. Dak. ; Observatorio de Rio 
de Janeiro. 

The Committee on the Michaux Legacy presented the 



following report and resolutions, which were unanimouely 
adopted by the Society : 

To THE AUERICAN PHILOfiOfHICAL SOCIETY: 

The Hichaux Committee respeclfullj reportB : 

That ftt a meeting of the Committee held on December 29, 1893, the 
followiDg letter was receJTed from Prof. J. T. Rothrock : 

"December 16, 1893. 
" To THE Ambhicah PHiLOsopnicAi, Society : 

" I most reapectfuUj request that the American Philosophical Society 
will appropriate from the income of the Michaux Fund (he Hum of three 
hundred dollars (if said fund will so admit), to aid in defraying iheei- 
peusea of collecting facts and Htatisilcs bearing upon the relation of our 
forests to the Commonwealtli, prominiiig to furnish a re)>ort to the Society 
by February, 1894. 

" Notwithstanding the general interest In ihe subject of Forestry, there 
ii an utter absence ofibe data required for any proper presentation of the 
important questions involred. 

''It is thought that no use more Immediately helpful and more in accord 
with the wishes of the testator could be made of the money. 
"Very respectfully. 

"J, T. BOTHROCK." 

The Committee, having carefully considered the subject, approves of 
the suggestion of Prof Rothrocli, and submits the following resolulioo, 
whicti It desires shall be passed by the Society: 

RetolBid, That the sum of three hundred doilara be appropriated out of 
the income of Ihe Michaux Fund to Prof J. T. Rothrock. to aid in defraying 
the expenses of collecting facts and aiatistics bearing upon the relation of 




Publication. 

Daniel G. Brinton, George II. Horn, Samuel Wagner, 
Patterson Du Bois, Horace Jayne. 

Library. 

Edwin J. Houston, William John Potts, Jesse Y. Burk, 
William H. Greene, William S. Baker. 

Michaux Legacy. 

Thomas Meehan, J. Sergeant Price, William M. Tilghman, 
Isaac Burk, Augelo Heilprin. 

Henry M. Phillips* Prize Essay Fund. 

Eichard Vaux, Henry Phillips, Jr., William V. McKean, 
Furman Sheppard, Joseph C. Fraley, 

and 
The President and the Treasurer of the Society, ex officio. 

Mr. Henry Phillips, Jr., was unanimously reelected Libra- 
rian of the Society for the ensuing year. 

Dr. Elliott Coues presented for the Proceedings, through the 
Secretaries, " A Description of the MSS. Journals and Field 
Notebooks of Lewis and Clark." 

Pending nominations Nos. 1235, 1249, 1250, 1251, and new 
nominations Nos. 1252, 1258, 1254, were read. 

And the Society was adjourned by the Presiding Member. 



Staled Meeting^ February 5, 1893. 

Mr. Vaux in the Chair. 

Dr. Macfarlane took his seat. 
Correspondence was submitted as follows: 
Letters of envoy were received from the Observatoire Phy. 
sique Central, St. Petersburg, Russia ; K. Akademie der Wis- 

PROC. AMBR. PHIL08. 800. XXXI. 140. B. PRIKTED MARCH 8, 1S98. 
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senschallen, YienDS, Austria; Royal Iriflh Academj, Lublin ; 
Mr. nenrj Carey Baird, Pliiladelphia, Pa. 

Letters of acknowledgmeut were received from the Royal 
Geographical Society of Australasia (Victoria Branch), Mel- 
bourne (137); Royal Society of New South Wales, Sydney, 
Australia (l38) ; Geological Survey of India, Calcutta (138) ; 
K. K. Sternwarte, Prag, Bohemia (Trans., xvii, 1,2, and 136); 
K, K. Astronomisch-Meteorologisohei Observatori um, Triest, 
Illyria (138); K. K. Naturbistorischea Hofmuseum, Vienna, 
Austria (138) ; Naturbistorischer Vereio, Bonn, Prussia (137, 
138); Physikalisch-Medicinieche Societal, Eriangen, Bavaria 
(138); Naturwissenschaftlicher Verein des Reg.-Bcz. Frank- 
furt a. M. (136, 138); Mr. Tommaso Cannizzaro, Messina, 
Italy (138); Acad^mie R. dee Sciences (Trans., xvii, 1, 2, and 
138); Prof. Guido Cora, Turin, Italy (138); Dublin Observa- 
tory, Dublin, Ireland (137) ; Mass. State Experiment Station, 
Amherst (138); Prof. Andrew A. Blair (136-138) ; Dr. Isaac 
Norris, Philadelphia (137, 1S8) ; State Library, Albany, N. Y. 
(138); Denison Scientific Association, Granville, 0. (138). 

Letters of acknowledgment (139) were received from the 
Academy of Natural Sciences, Historical Society of Pennsyl- 
vania, College of Physicians, Library Company of Philadel- 
phia, Numismatic and Antiquarian Society, Admiral E. Y. 
Macauley, Hon. James T, Mitchell, Profs. John Ashhurst, Jr., 
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der Wissenscliafteii, St. Petersburg, Russia; Kolonial Museum, 
Haarlem, Ilolland ; K. K. Sternwarte, Prag, Bohemia ; K. K. 
Geologische Beicbsanstalt, Akademie der Wissenschaften, 
Vienna, Austria; Verein zur Beforderung des Gartenbaues, 
Berlin, Prussia ; Naturhistorischer Verein, Bonn, Prussia ; 
Oberlausitzische Gesellscbaft der Wissenschaften, Gcirlitz, 
Prussia ; K. Siichsische Gesellscbaft der Wissenscbaften, Leip- 
zig, Saxony; Deutsche Gesellscbaft fiir Anthropologic, etc., 
Munich, Bavaria; R. Oaservatorio, Turin, Italy; Royal 
Society, London ; Royal Society, Edinburgh ; R. Irish 
Academy, Dublin ; Harvard College Astronomical Observa- 
tory, Cambridge, Mass.; Yale University Astronomical Ob- 
servatory, New Haven, Conn.; Mr. Henry Carey Baird, Philadel- 
phia, Pa. ; Agricultural Experiment Stations, Newark, Del., 
Raleigh, N. C, Agricultural College, Miss. ; D. S. Naval In- 
stitute, Annapolis, Md. ; U. S. Naval Observatory, Depart- 
ment of the Interior, Publishers of The American Monthly^ 
Mr. Lester F. Ward, Washington, D. C. ; Historical Society, 
Chicago, 111. ; State Historical Society, Iowa City, la. ; Kansas 
State Historical Society, Topeka ; Geological Survey of Mis- 
souri, Jefferson City, Mo. ; Sociedad Cientifica " Antonio 
Alzate," Mexico, Mex. ; Institute of Jamaica, Kingston, 
Jamaica ; Sociedad Cientifica Argentina, Buenos Aires, Argen- 
tine Republic. 

The death of Dr. F. A. Genth was reported (February 2, 
1893, set. 73,) and Dr. G. F. Barker was appointed to prepare 
the usual obituary notice. 

The Secretaries presented a paper by Prof. A. S. Packard 
(Providence, R. I.) on " The Life History of the Cochliopodidae." 

Dr. Cope made a communication on " The Fauna of the 
Eurystylus and Equus Beds of the Staked Plains." 

Pending nominations Nos. 1235, 1249, 1250, 1251, 1252, 
1253, 1254 were read. 

The Curators presented the following report relative to the 
requested loan of objects for the World's Fair Columbian Ex- 
position : 
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Cdratobs' Rbpobt upon the SociBTT'a Hbbolotiom of 
October 7, 1892. 
Iq the matter of the request for the loan of corlaiD articles, belooging to 
the Society, for the Chicago Eipoaitiou, your Curatora respectflillj recom- 
mend the loan of said articles for said purpose, provided that the city 
aDtborities are vllUog to guarantee their safe transportation, custody and 
Mtum, in accordance with sucli forms of agreement as may bo approved 
by the President and Treasurer of the Society. 

J. Chbston Horbib, 
R. HBADt Bachs, 
Pattebson Du BoiB. 

Chairman. 

After considerable discussioD the followiDg motion made by 
Mr. Du BoiB was adopted ; 

Sewhed, Tliat the Society. %ThUe being desirous of doing everything to 
gratify the wishes of the Committee of Councils on the World's Columbian 
Exposition, feels that it cannot ailcw the articles mentioned In the 
request of the Committee, to be taken away at this time, as it inienda to 
tiave a seaqui-centeDnla) exhibition in lu own rooms during the latter 
part of Hay, 1893, and will need ihem here. It is compelled therefore to 
respectfully decline the proposition presented by your Committee. 

The Curatora presented the following report upon the col- 
lections of the Society : 

Curators' Report. 

In response to the Society's resolutiou ol' December 16. 1803, the Cura- 
tors respeclfuiiy report : 

1. Tlial tliu i:>.n of truiiBfcrriii- Hk- collc'ljons :iri.i ^irnuiiliiiil lliem i: 
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Dr. D. G. Brinton moved " that the Society would prefer to 
have all its collections displayed by such other educational 
institutions of Philadelphia as would offer the greatest security 
and usefulness of said collections." 

Dr. Brinton read the following letter from the Department 
of Archaeology of the University of Pennsylvania, requesting 
the deposit of the Keating- Poinsett collection : 

Philadelphia, January, 1893. 
To Daniel G. Bbinton, M.D., 

Secretary of the Philosaphical Society : 

Sir : — The Board of Managers of the Department of Archaeology and 
Palaeontology of the University of Pennsylvania, understanding that the 
Philosophical Society is holding under consideration the disposal of a col- 
lection of objects of archaeological and ethnological interest, known to 
the public as the "Poinsett Collection, "has instructed me to place before 
your Society a request that the above-named collection be deposited at 
the Museum of the University of Pennsylvania. 

In so doing. I wish respectfully to submit to your Society the following 
facts : 

The Museum of Archaeology and Ethnology of the University was 
founded for the precise purpose of advancing, in this city, the sciences, 
the names of which appear in its title, and already possesses large and val- 
uable collections, illustrative of the development of man and civilization. 

It, moreover, disposes of the services of a competent staflf of special 
scholars, fully qualified to scientifically classify, properly label, and 
thoroughly "work up" such collections, and to display them to the very 
best advantage for the use of students. 

An isolated collection, containing specimens of the arts and industries 
of man, as founded upon a few disconnected points — such as the one now 
at the disposal of the Philosophical Society — however valuable it may be, 
is practically of very limited use to science. But made to fill an important 
place in a large ethnological series — where the story it tells forms an in- 
teresting chapter of scientific research in the history of mankind — it 
becomes of priceless value to scholars, and is a link in the long chain of 
human evolution.' 

In respectfully submitting the above to the consideration of the Philo- 
sophical Society, the Department Of Archaeology and Palaeontology of 
the Univershy of Pennsylvania pledges itself— if its earnest request be 
granted — to give the collection the very best accommodation ; to provide 
suitable cases ; to display, classify and label it with the most conscientious 
care, and to spare no pains to insure its preservation, and to make it of 
the highest possible value to scholars and to the general public. 

I remain respectfully yours, 

Sara Y. Stevenson, Secretary pro tern. 
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After discussion, on motion of Dr. J, CheetOD Morris, the 
matter was referred to the Council of the Society. 

Aod the Society was adjourned by the Presiding Member. 



Slated Meeting, February 17, 1893. 
Dr. J. Ohbston MoBBis in the Chair. 

Correspondence was submitted as follows : 

A letter from the Socidt^ Impdriale de Min^ralogique, St. 
Petersburg, annouDcing the death of it? Director, Hon. Nicolas 
Kokcharou-; also the death of its member, Hon. Axel Gadoline. 

A letter from the I. R. Accademia degli Agiati, Rovereto, 
Austria, announcing the death of its member, Prof. D. Gui> 
aeppe Pedessalli. 

A circular from Columbia College, New York, announcing 
the regulations for 1893 concerning the Loubat Prize. 

A circular from the Duroau of Education, Washington, 
D. C, in regard to the Educational E^chibit of the World's 
Columbian Exposition. 

Letters of envoy were received from the Geolc^cal Survey 
of India, Calcutta; Royal Sutistical Socit'ty, Meteorological 
OflBce, Utndon, Eng.; Mr. William John Potts, Camden, 
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Zoology, Mr. Robert N. Toppan, Cambridge, Mass.; Free 
Public Library, New Bedford, Maps. ; Essex Institute, Salem, 
Mass.; American Antiquarian Society, Worcester, Mass.; 
Profs. O. C. Marsh, Hubert A. Newton, W. D. Whitney, New 
Haven, Conn. ; Albany Institute, Prof. James Hall, Albany, N.Y.; 
Society of Natural Science, Buffalo, N. Y. ; Prof. Edward North, 
Clinton, N. Y. ; Profs. B.G. Wilder, J. M. Hart, Ithaca, N. Y.; 
American Museum of Natural History, N. Y. Mathematical 
Society, Astor Library, New York Hospital, Historical Society, 
Prof. J. J. Stevenson, Messrs. R. S. Hayes, R. W. Raymond, 
New York; Vassar Brothers Institute, Poughkeepsie, N. Y. ; 
Oneida Historical Society, Utica, N. Y. ; U. S. Military Acad- 
emy, West Point, N. Y. ; Prof. Henry M. Baird, Yonkers, 
N. Y. ; Free Public Library, Jersey City, N. J. 

Accessions to the Library were reported from the Geological 
Survey of India, Calcutta ; Asiatic Society of Japan, Tokyo ; 
K. Danske Geografiske Selskab, Copenhagen; Etat Indd- 
pendant du Congo, Bruxelles, Belgium ; Soci^t^ Hongroise de 
Geographic, Budapest; Naturforschende Gesellschaft, Freiburg 
i. B.; Dniversite de Lyon, France ; Messrs. Bela de Gonda, Paul 
Topinard, Paris, France ; Academic R. des Sciences de Lisbonne, 
Commission des Travaux Gi^ologiques de Portugal, Lisbon ; 
R. Statistical Society, Meteorological Council, Dr. Henry Cal- 
derwood, London, Eng. ; Philosophical Society, Glasgow, Scot- 
land ; Theological Seminary, Andover, Mass.; Brown Univer- 
sity, Providence, R. I.; University of the State of New York, 
Albany; American Chemical Society, Astor Library, Ameri- 
can Museum of Natural History, New York ; Academy of 
Natural Sciences, Mercantile Library, Historical Society of 
Pennsylvania, Wagner Free Institute, Messrs. Abraham Jordan, 
Benjamin Smith Lyman, Henry Phillips, Jr., Philadelphia, Pa. ; 
Enoch Pratt Free Library, Editor of Journal of Philology^ 
Baltimore, Md.; Treasury Department, Lighthouse Board, 
Dr. Albert S. Gatschet, Washington, D. C. ; University of 
California, Sacramento; State University of Iowa, Iowa City; 
Historical Society of the State of Montana, Helena; Agricul- 
tural Experiment Stations, Burlington, Vt., Amherst, Mass., 
Des Moines, la. 
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Dr. Charles S. Dollej read a paper on "The Thyrsus of 
Dionysos and the Palm Inflorescence of the Winged Figures 
of Assyrian Monuments." 

This being the regular evening for balloting for candidates 
for membership, pending nominations Nos. 1235, 125L, L252 
and 1254 were read, spoken to and voted upon. 

New nominations Nos. 1255 and 1256 were read. 

Pending nomination No. 1249 was referred to Council. 

Pending nominations Nos. 1250 and 1253 were postponed 
until May 19, in consequence of the absence of the proposers. 

The Proceedings of tbe Board of Officers and Council were 
eubmitted, and under the call of New Business, were taken 
up and consdered. 

On motion, the resolution of Council suggesting tbe with- 
drawal of the deposits of the Society was made the special 
order for March 17. 

The following preambles and resolution, ofifered by Dr. 
Rotbrock, were adopted by the Society : 

Whereat, Tbe forests of Peunsylvanift, whlcb are of such vast imporU 
KDce to the future prosperity of the St&te, are being remured, snd do 
serious atteropt is being mode towards their restoration ; and. 

Wbtreai, Tlie problem growing out of this condition of affairs it a com- 
plicated one, for the solution of which, b; wise legislation, sufficient in- 
formation k not arailatile ; therefore, be il 

Betohed. The American Pliilosophical Society rcspecifully requests tbe 

'■ HVPU-..-II 
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DiieripUon of ths OriginaX Manw^eript JimrnaU and Field Notebook» of 
LetoU and Clark, on which tooi baud Biddle*$ History of the Expedi- 
tion of I8O4-6, and which are now in the poeeession of the American 
Fhiloeophical Society in Philadelphia. 

By Dr. Elliott Couee, Waehington, D, C. 
{Read hefore the American Fhiloeophical Society, January 20, 1893. ) 

It is well known that the Hintory of Lewie and Clark' e Expedition was 
written by Mr. Nicholas Biddle, of Philadelphia, and first published there 
in 1814, in two octavo volumes, by Bradford and InslLeep. It is also 
common report that the manuscripts of the famous explorers, upon which 
Mr. Biddle worked, are extant. But what these are, and where they are 
kept, few could have told. 

All the Journals and Notebooks, in the handwritings respectively of 
Lewis and of Clark, upon which Mr. Biddle based his work, were deposited 
by him with the Philosophical Society in April, 1818. I have before me 
his original letter, of date April 6, 1818, making the deposit ; aUo a copy 
of the receipt given by the Society. Both of these papers I owe to the 
kindness of Judge Craig Biddle, who also placed in my hands about fifty 
other documents, mainly Ciark-Biddle correspondence relating to the 
preparation and publication of the work. 

By the terms of this deposit, as accepted by the Philosophical Society, 
William Clark, his heirs or assigns, were and are always to have access 
to and use of these manuscripts for the preparation of any other edition 
of the work. 

Mr. Jefferson K. Clark, of St. Louis, the only surviving son and heir 
of William Clark, very kindly furnished me with a letter to the Philo. 
sophical Society, desiring the manuscripts to be placed at my disposition 
for the preparation of the edition which I have now (Dec, 1892) in press. 

I lately spent a week in the rooms of the Society, making there a pre- 
liminary study of the manuscripts, during which I was favored by Mr. 
Henry Phillips, Jr., the Secretary and Lilirarian. with every attention 
and facility. But finding it impossible to do the necessary work in the 
few days I could spend in Philadelphia, I preferred a formal request to be 
put in possession of the manuscripts for a limited period. By vote of the 
Society in open meeting, December 16, 1802, this request was granted, 
promptly and with great liberality ; and the whole of the material thus 
passed into my hands. 

Diligent and minute examination of these manuscripts satisfies me that 
their character should be made known, as a matter of great historic inter- 
est. Accordingly the present description is offered. 

I will first describe the bound books and loose papers, just as I found 
them, in general terms ; next, in terms of their several deposits — for there 
are more of them than Mr. Biddle deposited ; and then I will give an 
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it of ihcm in dttail, as I liave ftrrftng(-<l tbem in n serios of oxllce*, 
which I call alpbabetically Codez A, eic, to T. 

I. Tbk Books and P«rEnB as Fousd. 

Of four BOTtB : (1). (2), (3). Hiree difTerent Mrle* of bounO field Note- 
bookt aod Journalii ; (4), several lou ol Ioom pap«n, malnlj belongiog 
wlih one of ihe Btylea of ihe bound volumes. 

1. Tlilrleeo (13) bound Tolumes, allslike, ronning the most coofpicDOUi 
part of tlie c<illectii>n, and known since BlJdle'stlmeas "the redbooki." 
Tbef e are JnnrnBls and Nulebooks of Lewis and of Clark, nrSpecllvelj, 
all In the haadwrtting of one or the mlier of the explorers. Eleven (tl) 
of these are a part of Ihe Biddle deposit; one <!} wasdepoiltt^ hj Hr. 
Jefferson ; one (1) is aa unrecorded deposit. All are in rem&rkablj good 
order, clean and suund inside and out ; form oblong; back along shondiam- 
eter. and as the piges were written on both sides, up and down, ucron the 
same diameter, Uie books open to and from the reader, not right and left ; 
covers emoiilh bright rtd morocco, gitt-looled edges, marbled inside, fas- 
tened at ihefiireend with braFs clasps (now gone from eight of the volumes, 
intact on five of them) ; size of covers 9^ i Scinches (very nearly same size , 
and shape as the leaves of the printed PbihidL-lphia edition of 1814) ; 
paper about oae quarter inch smaller each way than cover, or 7} x 4}, 
rather thin, rough and tough, white (now with a slight bmwnisb tinge), 
unruled ; giithcring supposed to be 76 lullos or 19! pages in each book, 
exclusive of a pair of fiyleaves marbled one side like inside of cover ; 
but tlie numlier of leaves varies a little, and In several rases some 
h'Bvcs have been intentionally turn out— nowhere breaking the text, 
hut to write something else on, or for auother purpose. Tliese books, 
Its a whole, are written almost entirety full. Lewis' hand is particu- 
larly flue, lair and even ; Clnrk's is larger, stronger and less regular ; 
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18 mainly a Journal, and mainly in Clark's liand, but wilksome entries by 
Lewis, and some by another hand. It includes tbc whole o. the winter- 
ing of the Expedition at Fort Mandau, and various other matters. For 
contents see beyond, Codex C, which this volume now forms. 

8. Four (4) bound volumes, which may be called the "marble " books, 
from the style of their covers. Form oblong, like that of all the fore- 
going ; size of covers 6} x 4 inches, leaves 6| x 8J ; paper rough, whitish, 
unruled ; covers pasteboard, overlaid with marbled paper, back and cor- 
ners of thin, smooth, brown leather. All in good order but one, which is 
worn and shabby ; all written full, and perfectly legible throughout. 
The gathering of these four books is supposed to be 92 leaves or 184 pages ; 
in one I find but 164 pages, though without any break in the text that I 
can discover. Two of these books are Clark's Journals, from the starting 
of the Expedition to October 8, 1804 ; the other two are Notebooks, 
chiefly natural history notes, by both Lewis and Clark. The four now 
form my Codices A, B and Q, R (see beyond). 

4. Several parcels of loose sheets of manuscript, some in Lewis' hand, 
some in Clark's. Most of these papers are of the same size, shape and 
quality as the leaves of the red books, having been, in fact, taken from 
some of the latter, as may be seen by fitting the torn ends to the stubs 
remaining in the volumes. Those parcels which thus obviously belong 
to certain of the red books, or with the red books as a set, I have arranged 
as Codices Fa, Fb, Fc, Fd, Fe, La, Lb. One of the parcels is a different 
fragment, imperfect, once part of a Notebook, not found, like the small 
marble books ; this is now Codex la. Two of the parcels belong with the 
small marble books, and thus become Codices Aa. Ba. Two remaining 
parcels, not directly connected with any of the bound volumes, are now 
Codices S, T. These manuscripts were all loose ; as arranged they make 
twelve (12) parcels and as many codices, for the particular description of 
which see beyond. 

The above are all the books and papers in my hands which are actual 
manuscripts of Lewis or of Clark. They are accompanied by Mr. Biddle's 
letter of deposit, and several memoranda concerning them, in Biddle's or 
another hand. 

H. Tdk Books and Papers as Deposited. 

I do not find quite all of the Biddle deposit, as itemized in the receipt 
given him by the Society ; for example, no vocabularies and no maps. 
The "Meteorological Register" he specifies is simply certain leaves de- 
tached from the red books, and thus already accounted for. All the loose 
manuscript above specified is supposed to be included in the Biddle de- 
posit. But I find four books from other sources remaining to be accounted 
for. As to their deposits, therefore, the Lewis and Clark manuscripts 
fall into the following arrangement : 

1. The Biddle deposit, fourteen bound volumes, viz. : Two of the four 
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Binall m*rble books ; the one bmwn book ; and eleveD of the lliirteeD red 
books. Wilb lb«se belong nit Ihe loose papers, as abore said. 

2. The Jefferson deposit, cnDsisiIng of ibree bound volumes. Two ol 
these are small niaiblc baok», maicbfiig ihe other two deposited by 
Biddle. Each is bj both Lewis and Clark, and each conalstt uf miscel- 
laneous field notes, mnioly on zodlogy and bolanf. They now form 
Codices Q, R. The third volnme is one of tbe red iMoka. It ia a Clark, 
and GootaiDe miacellaaeouB ootes, cUiefly on natural history. It is now 
Codex P. Tliese three were deposited by Hr. Jefferson in NoTember, 
1817, as appears by memnrandum in each of iheni, in Biddle's hand. 

S. UnkouwD deposit : One of the thirteen red books, without record of 
source whence oblaiued. This Is a Lewis, and consists of certain astro- 
nomical obserTBiions and geographical notes. It is now Cudex O. 



III. The Books » 



) Papers as Ariukoed. 



I have gone rery carefully through these precious manuscripts, and 
arranged Ihem in what appears to be their natural sequence or logical 
order. All llie red books, making the bulk of the collection, (all easily 
together, preceded by two of the small marble books and by llio brown 
book, followed by the other two small marble books, and the set of bound 
Tolumes is Interspersed with the twelve parcels of unbound maouscrlpls 
which I have made up from the loose sheets, securely fastened iu btiS 
paper covers, and for the most part Interleaved with onion-skin wrlling 
paper. 1 haie also paginated the whole of the manuscripts, which can ' 
now be cited by codex and page throughout, as if by volume and piigo of 
a pub1i<thed work. There is in sit upward of 2,000 pages. Description 
in detail of the now thirty (30) codices here follows : 

CODBX A. — One of the four small marbled cover books, Biddle deposit 
No. 1. Clark's origins! No. 1. In good onler. Folios 92. pages 194. 
»}■ IS. 1804, 
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ContenU —(1) Blank, p. 1. (2) Entry May 20, 1804, pp. 2-6. (3) Entry 
May 15, 1804, pp. 6, 7. (4) Blank, p. 8 (memorandum in another hand, 
••Part of No. 1"). 

Codex B. — One of the small marbled cover books. Biddle deposit No. 
2. Clark's original No. 2. In good order. Folios 90, pages 180. count- 
ing front flyleaf; one leaf and the flyleaf gone at end, but no break in the 
MS., ^hich continues on fnmi p. IHO to inside of cover. Being Clark's 
Journal, complete, from Aug. 15, 1804, to Oct. 3, 1804. This takes the 
Expedition from the creek on which the Omahas resided to next day 
beyond Caution island (pp. 44-97 of Vol. I, of the printed text). 

Contents. — (1) Blank, front flyleaf, p. 1. (2) Memorandum of Corvus 
bird, back of flyleaf, p. 2. {^) Journal us said, pp. 3-180, and on to inside 
back cover. (4) Memorandum of pay due men, inside back cover. Item, 
Clark's classification of Sioux tribes, pp. 56, 57. Item, description of the 
celebrated "fortification" on Bon Homme island, pp. 66-69 (but the 
sketch map of this natural formation is in Codex N, one of the red books, 
and only half of this was engraved for the copperplate facing printed p. 
63, Vol. i). 

Codex Ba. — Fragment, torn from a book like one of the red books. 
Biddle deposit. No number ; collate with Clark Codex B. In fair order ; 
some corners gone ; loose folios 4, pages 7| written. Being Lewis' 
Journal, Sept. 16 and 17, 1804, when the Expedition was at Corvus creek. 

ContenU. — (1) Two entries, at dates said, pp. 1-8 ; Corvus creek named ; 
antelope described, etc. See printed text, pp. 72, 73 of Vol. i. (2) 
Memorandum in another hand, "This a part ot No. 2," reversed on p. 8. 
The fragment ends in the middle of a sentence on middle of p. 8. 

Codex C. — The brown leather cover book above described, and which 
maybe also known as ''The Mandan Codex." Biddle deposit No. 3. 
Clark's No. 3. Biddle's No. 3. In perfect orJur. Folios 137, pages 274, 
and inside of both covers written over. Being Clark's Journal, com- 
plete, traversing dates Oct. 1-3, 1804, from Codex B, then of dates Oct. 4, 

1804, to April 7, 1805, when the Expedition left Fort Mandan ; Lewis 
enters Feb. 3-13, 1805, when Clark was away on a hunt ; another hand 
invoices, etc. This Journal covers route from Cheyenne river to the 
Mandans, and residence there. 

Contents. — A. Reading forward : (1) Indian memorandum, inside front 
cover. (2) Botanical memorandum, lengthwise on p. 1. (3) Clark's 
Journal. Oct. 1, 18)4, to Feb. 2. 1805. pp. 2-160. (4) Lewis' Journal, 
Feb. 3-1:^, 1805, pp. 160-174. (5) Clark's entries of his hunting trip, 
Feb. a-l3, 1805, pp. 174r-177. (6) Clark's Journal, Feb. 14 to March 21, 

1805. pp. 178-198. (7) Lewis' entry of March 16, 1805, pp. 199-202. (8) 
Clark's Journal, March 22 to April 7, 1805, pp. 20^214 ; blank p. 215. 
B. Reading backward : (9) Memorandum of British forts, inside back 
cover. (10) Baling invoice of sundries for Indian presents, stores, etc , 
by another hand, pp. 274-256. (11) Sketch map of Red and St. Peter's 
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rirere, p. 2S3. (IS) Binnk p. 254. <13) Bummary etatcment uf the rivera, 
elc, pp. 233-848. (14) Distances of snodry places up Ibe MEuimri ro the 
Mandani., p. 347. (W) Weailier diiiry, etc., Jan. 1, 1804, to April 7, 1B03. 
pp. 248-216. (16) Blauk p. 215. 

yoU.—Tb]i la nae of the most impoflant, aa it la alao the most mlscel- 
laneoui, of all ihe codices. Boih Lewis and Clarlc bare a baud In It, as 
does also another person. The progress of the Eipedltlon covered by It 
is as above said. It his all the maiter of ibe residence at Fort Mandan. 
The Journal proper covers pp. 94-178 of Vol. i of the Bl<ldle prial, but 
Ibe codex contains much other matter. Items (t), (2). (U) and (11) were 
not used by Blddte. Item (10) la a, most elaborate invoice of Ibe goods, 
stores, elc, suminnrized by Biddle, p. 2 of Vol. 1. Item (8) gives on pp. 
206-211 a detailed invoice of the natural history specimens, curiosities, etc., 
sent 1o Jefferson April 7, 1805. Item (13), Ibe "Summary Statement," 
is not the original of tiiat printed liy Biddle, Vol. 11, p. 462 grq., being an 
early rongli dnift of Ciaik's, afterward improved upon In another coi^ex ; 
and it also inciuiies places and disiancea on Ibe HisBouri above llie Man- 
dans, and on Ibe YellowtiiiiDe. from Indian informHilon gathered before 
April 7, 1805. Item (16), the Weather Diaryand Remarks, is the origlmil 
of Blddie's print. Vol. ii, p. 476, to the date' April T, 18OT, on p. 464, but 
the corresponding "Remarks and Reflections" of the Biddle print, pp. 
493-303, are compiled only in pari from ibis item, in part from another 
weather diary of same dales. 

CoDBx: D.— One of the thirteen red morocco cover books. Biddle de- 
posit. Biddle's No. 4. In perfect order, brasa clasp half rcmaiuing. 
Cover clean and scarcely warped. Polios TO, pages 140, btaidea two fly- 
leaves marbled one side like inside of covers ; there should be folios 76, 
pages 1S2, but several leaves are torn out at end (these are preserved, 
being now pirt of Codel Ve, which see). This ia Lewib' Journal, com- 
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marbled flyleaves wrillea over one side. Being Lewis' Journal, com- 
plete, pp. 1-156, and both flies, May 24, 1805, to July 16, 1805, carrying 
the Expedition fVom North Mountain creek to the (rates of the Rocky 
Mountains, followed in the Biddle text, mainly, pp. 226-803 of Vol. i. 

CorUenU, — (1) Text of Lewis' Journal as abovis sufficiently indicated. 
But also : (2) Colored sketch map of the Qreat Falls and Portage of the 
Missouri, pp. 132, 133. This sketch covers the Missouri from the cache 
near Portage creek up to above Smithes river, with Fort Mountain in the 
southwest corner ; only about two-thirds of ii was engraved for the plate 
facing p. 261, Vol. i, of the Biddle edition. The scale is **600 poles to 
the inch," much reduced in the copperplate as engraved. 

Codex F. — One of the thirteen red morocco cover books. Biddle de- 
posit. Biddle*s No. 6. In perfect order inside and out, except brass clasp 
gone. Folios 76, pages 152, and one side of lK)th marbled flyleaves writ- 
ten over = pages 154 ; p. 153, on back fly, continued as p. 154 on front fly. 
Being Lewis' Journal, complete and intact, July 17, 1805, to Aug. 22, 1805 
(except Aug. 1-4), carrying the Expedition from the Oatcs to the Three 
Forks of the Missouri, thence up Jefferson river and over the Rocky Moun- 
tains to the Shoshone village ; corresponding to pp. 303-398 of Vol. i, of 
the Biddle text. 

Contents, — As above ; no other matter. See Codex Fa. 

Codex Fa. — Fragment. Biddle deposit. Nd number. In perfect order. 
Folios 4, pages 8, loose sheets, written over 6 J pages, same paper as one 
of the red books. Being Lewis' Journal, Aug. 1-4, 1805, but merely 
another narrative of those days, already fully written up at pp. 52-66 of 
Codex F, with which collate. 

Cont€ni$,—'A9 Just said. 

Codex Fb. — Fragment. Biddle deposit. No number. In perfect 
order. Folios 13, pages 26, written 25j, loose sheets, same paper as the 
red books. Lewis' Journal, Aug. 23-26, 1805, therefore in direct contin- 
uation of Codex F. Text mainly the account of the Shoshone Indians 
as given in Biddle's Chap, xvi. Vol. i. The dates are included in Clark's 
Journal, Codex G. 

Contents, — As above said. Verso of folio 13, p. 26, has inked memo- 
mnda: (I) "This comes into No. 7 [Codex G] between the 2:M and 
26th August, 1805," i «., put this account of the Shoshone Indians in 
text to be got from Clark's Journal of those dates. (2) " This has been 
copied from W. C. Journal and comes in as above in No. 7 [Codex G]." 

Codex Fc. — Fragment. Biddle deposit. No number. In perfect order. 
Folios 2, pages 4, full. Loose sheets, paper of the red books. Lewis' 
Journal, Sept. and 10, 1805, at and near Traveler's Rest creek. This 
codex comes after Codex Fb, but not connectedly. The dates are cov- 
ered by Clark, Codex G. 

Contents. — As above. 
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ConBxFd.— FnfmeDt. Diddle depiwi I. Nuoumber. In perfect order. 
Polios 4, pagcR 8r full. Looae alieeu, paper of the red books. Lewis' 
Jounifti, Bept. 18-^2, 180S, Hungry creek, CkopunnUb ladlana, eic. 
Follows Codex Fc, but uoi coonectedly. DKes covered by Clark. 
Codex G. 

Oontentt.—Afi almvo. At end: (1) Heioorandum, "Thia la a partof 
Book No. 7 [Codex O] to be referred to and eiamiiied aher tbe Qtb Bept., 
1803.— W. C." (2) Memonrndum, "Look forward 4 leaTea," Id Uld- 
die's haod. 

Codex Pe. — Two fragmenla. Biiidle depoBJl. No number. In per- 
fect order. Folio* 6 +3 = 8, pagea 10 + 6 = 18. Paper like ibat of the 
red booka, from l«n of wbieb Ibese fragments liave beeo torn. Lkwis' 
weatber diiiry lor April, May anil June, 1805, and for July, Aug. and 
Sept., 1805. 

ConUt>tt.—(i) April lo June. ;i60S, 6 leavea belonging to Codex D 
(wbicli see), ss tbe lorn enda of the ebeela fit tbe alaba left In tlio book, 
p. 140 teq. Tliese folios are Id fact pp. 141-152 of Codex U. or readin): 
backwan], as ibe weatber diary beg:>D at end of book, pp. 102-141, con- 
lloued on ro p. 140 of ihe book witb remarks for June. 1803. (2) July 
to Sept., 1805, 3 leaver, likewise torn froiii one of tbe red books. 

JVotc.— Tlila codex Is ibe basis of Blddle's meteorologiual tubles. April 1 
to Sept. 80. 1803, In Vol. II, pp. 481-488, and of tbe " Retnurksand UeBec- 
tions " pertaining to tbesc dates, pp. 003-503. By dutes Codex Fe Is to 
be collated willi Codices D, K. F, O. 

Codes O.— One of the ihirteen red momcco o)ver books. Biddle de- 
posit. Clark's No, 0. Blddle's No. 7. In perfect order inside and out ; 
brass clasp Intact. Folios 70, pages 1^2, besides Uic marbled flyleaves, 
one of wliicb la written on. Clark's Jourti*!, complete, July 1, ISO-l. lo 
Oct. 10, 1805, covering Ihe whole of Uio nmle from Wliite Bear islainis, at 
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sketch map of Long and Short Narrows of the Columbia, continuously 
on pp. 2 and 8, scale 426 poles to the inch. (4) Colored sketch map of 
the Great Shoot or Rapid of the Columbia, same scale, p. 4. (5) Journal 
as above said, pp. 5-152, including colored sketch map of *' Lewis' " river, 
etc., p. 33. 

iVote.— Codox H is main basis of Biddle, Vol. ii, pp. 1-81. Of the 
maps alH)ye said, only (2) and (4) were ever engraved. These form two 
of the three plates of Bidd1e*8 Vol. ii. 

CODSX I. — One of the thirteen red morocco cover books. Biddle de- 
posit No. 9. No Clark number. In perfect order, inside and out ; only 
brass clasp gone. Folios 78, t)ages 156. besides tlie two marbled flyleaves. 
Clark*s Journal, complete. Nov. 19, 1805 (directly continued from same 
date in Codex H) to Jan. 29, 1806, at and about the mouth of the Colum- 
bia and residence in Fort Clatsop, with various other matter, for which 
see contents following. 

Contents. — A, Reading forward : (1) Blank, p. 1. (2) Estimated dis- 
tances, etc., mouth of the Missouri to mouth of the Columbia, by the 
route the Expedition went out, pp. 2-12 — not the basis, however, of the 
" Summary Statement '* as printed. (3) Diary of the weather, etc., 
April, 1805, to Jan., 1806, pp. 13-33. (4) Journal, as above said, pp. 
34-144. /?. Reading backward : (5) List of traders visiting the Columbia, 
p. 156. (6) Estimate of the Western Indians, pp. 155-147, in the midst 
of whicli is (7) colored sketch map of the mouth of the Columbia, p. 152. 
(8) Three journal entries. Jan. 1-3, 1806, pp. 146, 145. 

Note, — Codejc I is the main basis of Biddle's printed text. Vol. ii, pp. 
80-146, though of course with collation of Lewis* parallel narrative. The 
list of traders is on Biddle's p. 145. Biddle also uses the weather diary 
in one part, for the months not taken from Lewis. The sketch map forms 
the third of the copper plates of Bidd1e*s Vol. ii. But the most important 
special matter in this Codex is the *' Estimate of the Western Indians," 
an original b: sis of Biddle's pp. 471-476. The printed pages, however, 
do not follow tills Clark Codex I, but are from some revised manuscript 
furnished by Clark. 

Codex la. — Fragment. Biddle deposit. No number. In perfect order. 
Folios 6. pages written 8 ; small paper like that of one of the small mar- 
ble cover books. Lewis* Journal, Nov. 29-Dec. 1, 1805, when he ex- 
plored by himself a place on the S. W. side of tlie Columbia. 

Contents. — (1) Entries Nov. 29 to Dec. 1, 1805, as above said, pp. 1-6, 
ending abruptly uiiilnishcd. (2) A very slight sketch map. Point Adams, 
p. 7. (3) Fragment of a botanical description, not cimnected with the 
rest of the text. (4) Label of the fragment in another hand, p. 8. 
Lewis' going and coming is noted in Biddle, p. 87 and p. 90, Vol. ii. The 
fragment should have extended to Dec. 5. Slight as it is, it is significant. 
as this was the trip on which Lewis discovered and determined upon the 
site for Fort Clatsop. 
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CODBX J.— One of tlie thlricen red morocoo cover books. Btddl« de- 
posit. No. 10. In )ierrect order inside and oul, only cliup gone. FoUns 
TO, pages 198, besides marbled flfleavee. Lewis' Journal, complete, 
Jwi. 1, 180e, to March 30, 1806, thus coTerlng Ibe residence of tlie party in 
Fort Clatsop. The manusciipt Is ver; close, clear and clean, and itlus- 
traled with numerous pvn and ink Bkelches of Indian implements and 
uteDBiln, birds, flehes, elc. There U a well-riniWD head of the California 
co=dor, ihc wbite-frouled goose, and some full-length fishes, size of tbe 
page. Wc will specify iliis as " The Clfttsn[> Codex." 

Uuitlm't. — A. Reading forward : (I) Sketches, p. 1. (i) Jouroal aa 
laid. pp. 8-145. B. Reading backward : (8) Weaiher Diary, Jan. to 
March, 1806, pp. 1S3-14S, meeting ending o'f Journal in the midst of the 
page. By dikies the matter of tliia codex, hb fur as the Journal is con- 
cerned, is ciimprlsed between BIddle's pp. 103-147 of Vol 11. 

Codex K.— One of the thirteen red morocco books. Biddlc deposit. 
BIddle's Nn. 10. In perfect order inside and nut, only brass clasp gooe. 
Folios 76, pages 133, and two marbled flyleaves. Lewis' Journal, com- 
plete, Maicb 21, 1806. tu May 33, 1800, in direct continuation nf Cc»dex J. 
covering voyage up the Columbia and journey over the Bitler-root 

Coaltnti. — A. Reading forward: (I) Journal, asjust said, pp. 1-147, 
includes a sketch map of the Multnomah river, p. 28. B. Readingback- 
ward : (3; Weailier diary, April and May, 1806, pp. 153-147, meeting the 
Journal near bollnm of ibe page. 

yvle. — Tlie Journal of this codex, so fur as It Is uilllzed, makes BIddle's 
pp. S05-29B of Vol. ii. 

CoDKK L,— One of the thirteen red ranrocco cover hooks. Biddlc 
deposit. BIddle's No. 13. In good "rdiT inside and out, brass clasp 
intact. T.Hal folios 75, pages 150, inclualv-e of three folios I have fas 
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CoDBX La. — Fragment. Biddle deposit. No number. In poor order ; 
one sheet in bad order. Sheets 4^, folios 9, pages 18, of a folded note- 
paper, not matching paper from any of the bound books, and one sheet 
not matching the rest. Lewis' Journal, July 3-15, 1806, the making of 
"Lewis and Clark's Pass." We will call it **The Pass Codex." 

Note. — This is by far the most important of all the fragments, and un- 
happily in the worst order of all tbe manuscripts. Sheet 1, folios 2, pages 
4. is larger than the rest, thin and now very brittle. Having been ban- 
died and packed with smaller sheets, the edges are ragged, especially at 
bottom. I'he last line on each of the four pages was probably going in 
Biddle's time, for lie has interlined some words that were then in danger 
of becoming illegible. Others that were only made out with difficulty 
when I got tbe manuscript I have interlined to like purpose ; and cer- 
tainly every word is saved. The top was in the same state, but has no 
lines so near tbe edge, and I have trimmed it smooth. This sheet is badly 
stained, also, perhaps from getting wet when Lewis f«)rded a river with it 
in his pocket. The Pass is made July 7, at the bottom of p. 7 of this 
fragment. The MS. ends illegibly near the bottom of p. 18. Two other 
hands make a memorandum across the blank space, to the effect that this 
fragment belongs to Biddle's No. 12, my Codex L, where 10 folios were 
left blank by Lewis for its inserlion, and where it should be carefully 
copied into the clean book. 

CoDBxLb. — Fragment. Biddle deposit. No number. In good order. 
Folios 4, pages 7 written 4- 1 blank, paper like that of the red books. 
Lb wis' Journal, Aug. 9-12, 1806, and last ; includes his being shot by 
Cruzatte. 

NoU,^^o\q basis of Biddle's pp. 863-365, Vol. ii. 

CoDBx M. — One of the thirteen red morocco cover books. Biddle de- 
posit. Biddle's No. 13. In perfect order inside and out, bra«s clasp 
intact. Folios 76, but pages IM, including one side of each marbled fly- 
leaf. Cla.rk'8 Journal, complete, June 7, 1806, to Aug. 14, 1806. Par- 
allel narrative with Lewis' to July 8, when the party separated, then 
Clark's sole narrative of the journey from Traveler's Rest creek to the 
Jefierson river, making "Clark's Pass." thence down the Jefferson, up 
the Gkillatin, over to the Yellowstone, and down this to its mouth, below 
which the separated p-irties reunited; als) weather diary, June to Aug., 
1806. This may be known as ** The Yellowstone Codex." 

Contents, — (1) Chopunnish Indian sketch map of various rivers, pp 1, 2. 
(2) Journal as said, pp. 3-145. (4) Weather diary, Aug., July and 
June, pp. 146-152, properly reading bick wards. (5) Blank, p. 153. 
(6) Certain memoranda, p. 154 (back flyleaf). 

Note. — The sketch map is that mentioned in Biddle, as drawn by Cho- 
punnish Indians and copied on paper by Clark. It was never engraved. 
With Lewis' parallel narrative to July 3, this codex is the basis of Biddle, 
Vol. ii, pp. 809-332 : then it is sole basis of pp. 366-404. 
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Codex H.— One of lUe tUirieea reJ morfwco cover books. Biddio de- 
posit. Biddle'ii No. 14, nnd I'Mt. Id perfect order inside And oat, only 
liresa clasp ^ne. Futios 70, but pnges 154, one side of both Qyleitves be- 
ing written over. Clakk's Journnl, complete, Aiiz. 15 lo Bupt. 39, 1806, 
and Ilia last, bringing tlie reunited partj down the Mlwouii lo St. Louis ; 
also varloiiB other matter (see conlentaV 

ContetiU. — A. RpHding forwnrd : (1) Henii>randum of articles fi)r- 
warded from St. Loui^ to Lnulsville, Ky., pp. 1. 2 (one aide of front &y 
and next page). ('2; Journal its above said, pp. 8-T8. (8) Blank, pp. 7t), 
80. (4) Skeicb of the "Ancient fortiflcaiion on Bon Hoinme i!,land," 
pp.8l,83; textiotbcMme,pp.8S-83. (.1) Blank, pp. 86-131. B. Read- 
ing biickward : (6) Certain nalural iiistory notes, pp. 154, 15t. (7) Wea- 
ther dUr;, Sept., 1806, pp. 153, 151. (8) Impurtant »kett:h mnp of the 
"River of the Road to Buffalo," locating " Lewis and CUrk'a Puss," etc.. 
pp. 130. 14S ; never engraved. (9} Courses and distances from Traveler's 
Rest creek to the Great Falls of the .Uiiaouri, pp. 14S-t44. (10) Sum- 
niarj Statement of the R[vi:rs, etc., "liy Cajiis. Lewla and Clark," pp. 
142-13). (11) Summary Statement of the Yellowstone distances, etc.. 
pp. 133. 131. (12) Portage from the YuIlowatODC to the Three Forks of 
tbe Missouri, pp. 140, 139. (18) Varinus notes, pp. 128-132. 

Sott.—ka importHDt codex. As Lewis kepi no Journal after Aug. 13. 
1800. when he had beeo ahot, the remiinder of Biddle'a Vol. li Is baaed on 
this eotlcx, as fur as p. 483, end of the Hisiory. " The Summary Slate- 
meot." item (10) above, in Clark'a li«nd, forms pp 4H3-1T0 of Bid.tle'a 
appendix ; it is printed almost word for word. Items (1 1), (12) and (13), 
however, were never printed. 

CoDBxO.— Oneofthe thirteen red morocco hooks. NoBiddle Dumber. 
Not deiKisited hy Biddle ; perhnps hy Jefferson ; by whom unknown ; 
not one of the regular series of Journals. Id perfect order iuside and out ; 
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thence to President JeScrson, April 7, 1805. Hence I infer that the sub 
stance of this c«)dex was among the papers dispatched to the President at 
that date ; but I have no record of how or when it came into the posses- 
sion of the Philosophical Society. It does not seem to have been known 
to Biddle, or at any rate was not used by him in writing the history of the 
Expedition. (7) Torn out, p. 189 to end. 

CoDBX P. — One of the thirteen red morocco cover books. No Biddle 
number. Not one of the regular Journals. Jeflersim deposit, Nov., 
1817. In perfect order inside and out ; only brass clusp gone. Folios 
only 08, pages 136, exclusive of two flyleaves written on ; 4 folios = 8 
pages gone, but no break in the manuscript. Clark's Natural History 
Notes, etc., April 9, 1805, to Feb. 17, 1806 (see contents). 

CoiitenU. — A, Reading forward : (1) Memorandum of weather, Feb. 
28 to March 28, 1804, on front flyleaf and p. 1. ('^) Memorandum of 
Jeflerson's deposit of this Codex, in Biddle's hand, across p. 1. (3) Miss- 
ing 4 leaves, pp. 3-10. (4) Blank, pp. 11, 12. (5) Numerous and vari- 
ous zoological and botanical notes, at entries of dates ahove said. pp. 
1:^-124 (missing pp. 80-84). B. Reading backward : (6) Some money 
nccountp, canceled, on one side of back flyleaf (7) Blank, pp. 130-134. 
(«) Memorandum, p. 133. (9) Blank, p. 132. (10) Weather diary, 
July, Aug., Sept., 1805, pp. 131-125. 

Note. — This codex is important in item (5), which b the main though 
not the sole basis of Blddle's natural history chapter vii, in Vol. ih 
Some of this chapter is almost literally from this codex, but zoological 
and botanical matter from various other codices is there compiled. I may 
here give the simple explanation ot the extreme meagreness and paucity 
of the natural history notes in Lewis and Clark, with the sole exception 
of what is in Chap, vii. Vol. li. it was intended that Dr. B. S. Barton 
should work up the natural history in both branches, as slated by Biddle 
in the Preface which he allowed Paul Allen to sign. The codices (Jour- 
nals) are everywhere rich in such tnaterials — often giving elaborate 
descriptions of animals and plants which the printed text barely mentions. 
These manuscripts will doubtless suflSce for the scientific ideniiflcation of 
the objects described, in nearly all cases. But these passages are almost 
always canceled in red ink by Biddle or by Clark, with the remark, " Dr. 
Barton," "Copy for Dr. Barton," **Copied for Dr. Barton,'* etc., show- 
ing that the editor designedly passed them by for the purpose thus indi- 
cated. But Dr. Barton never did anything with this weaKh of new 
material ; his death occurred soon after the volumes were published, and 
nothing that I know of bearing on the zoology and botany of Lewis and 
Clark was ever found among his papers. Thus the whole intention mis- 
carried ; what little zoology was ever made out of the expedition was done 
by Wilson, Ord and Raflnesque, mainly, and what little botany, I think, 
by Pursh. In 1876 I worked out the mammals and birds as well as I could 
from the printed text of Chap, vii. Vol. ii. 
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UODRX Q —One of the fuur small marbled cover books. No Biddle 
number. Jcfleraon deposit. In good order. Folios 93, pages 1B(. 
Lewis and Ci-ark's Miscel Ian cons Holes, chleOy on usluml history, 
1804-1800. A mate to Codex R (see contents). 

{7onC«nf«.— (1) Btddte's memorandum of Jeffersao's deposit of this 
coUex, inside Iront cover. (2) Blank, pp. 1, 3. (8) Lewis' natural his- 
tory notes, pp. 4-34. (4) Blank, pp. 35-30. (a) Lewis' natural bisiory 
notes, pp. SMS. (A) Illsnk, pp. 40, 47. (T) Lewis' nstuml history 
notes, pp. 48-50. Lewis' notL-s run consecutively by dales, entries being 
from Aug. 2, 1804, 1o May 9, 1605. (ct) Clurk's natural history noies, 
pp. 57-181. Clark's notes are by dated entries, but In no consecuiive 
order. (9) Blnnk, pp. 183-184. 

NoU. — This and B are the oniy codices of the wlioie series o( which 
Lewis and Clark are joint authors — though Lewis has a few entries in 
Chirk Codex C. I ob'serve no marks by Uiddle in the MS , and probuhty 
lie did not use this codex Ht all. It lias some valuable descriptions, loand 
nowhere else, but on the whole Is of much less importance hi the natural- 
ist than Codex P. It wks lung in Mr. JeH'erson's hands, and deposited by 
him in Nov., 1817. 

Codes R. — One of ilie four small marbled cover books. No Biddle 
numbt-r, Jefferson deposit. Cover mont worn of any of the l>oolu, and 
very shabby ; inside sound and clean, except a torn Qylcaf. Folios 82, 
pages 104, Lewis and Cl iiik's Miscellaneous Noles, cliiefly on botany 
and 2o5logy, May, 1804, to March, 1806. A mate to Coilex Q (see con- 
tents). 

ConUnU.—iD Biddlu's memorandum of JelTcrson'sdepoail of the book, 
inside front cover. (2) Half of the eamo memorandum duplicated on 
the torn p. 2. (3) Blank, p. 8. (4) Lewis' Bolanictil Register; List of 
specimens or plants. Nob. 1-108, entered Miiy 10, I80t, to Nov. IT, 1801, 
pp. 4-49.- (■>) Lewis' Zo51ogical Noles, Fort Clatsop, Dec. 18, 1805, 
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fint ODe, occupying tbo remaining 2} folios, or 5 pages. (2) A letter, 
fragmentary, wittiout signature or address, presumably intended for the 
President, in Leviis* band, misdated St. Louis, Sept. 21 (prolmbly meant 
for 84), 1806, and proceeding to give a general account of tbe Expedition, 
till It breaks off in the middle of a sentence at bottom of p. 16. It an- 
nounces tbe discovery of the Yellow Rock or *'RogheJone " river— that is, 
of tbe Yellowstone or Roche Jaune. 

Codex T. — Fragment. No record or identification. One folio, 2 pages, 
apparently Clark's hand, but " Capt. Clark " spoken of in the third per- 
son. It is a half sheet of notepaper, not from any one ot the bound 
books, and a mere excerpt, without proper beginning or end, speaking of 
some geographical and other matters of no special ctmsequeuce. 

Note to Codices A-T. — The four small marble cover codices, and the 
brown codex, were actually penned in the field, day by day, as the Expe- 
dition proceeded. So were some of the fragmentary codices, notably the 
"Pass Codex." But this cannot have been the case with the red books, 
nor with those of the fragmentary codices which are on paper of the same 
size, shape and quality as that of the red books. The covers are too fresh 
and bright, the paper too clean and sound, for these books to have ever 
been through the wear and tear of such a journey. The handwritings 
are too good, and too uniform, for either of the explorers to have executed 
them in the vicissitudes of the camp. The red books were certainly writ- 
ten afker the return of the Expedition, and before Lewis' death in October, 
1809— that is, in 1806>9. They were certainly put in Mr. Biddle's hands 
very early in 1810, and were probably written at St. Louis. I suppose the 
explorers bought a stock of these blnnk books, and proceeded to copy into 
them their Journals and Notes, from rough field-b(M>ks like the marble ones 
and tbe brown one. They appear to have agreed upon a fair division of the 
work of authorship— each to write certain portions of the narrative, each 
in the first person singular speaking of the other in the third person, and 
each drawing what he wished from tlie rough field-books of both. They 
evidently intended to become the joint authors of their own Travels, 
though each should write certain portions himself. This design was frus- 
trated by Lewis' untimely and tragic death ; upon which Clark at once 
secured Mr. Biddle's invaluable services as editor and virtual author. 
But in making this explanation concerning the red books, I must not be 
misread as saying that they are not "original " manuscripts of Lewis and 
of Clark ; simply that they are not books which were written in the field. 
Every word of them all is in the handwriting of one or the other of the 
explorers ; they are original, they are genuine, and they are authentic. 

With the foregoing codices, all "Lewis and Clark," are certain papers 
which need not be codified therewith, but which may be mentioned here. 
These are : 

Paper 1, — Letter of Nicholas Biddle, in his handwriting, dated Phila- 
delphia, April 6, 1818, addressed to Hon. William Tilghman, Chairman of 
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ihe HiEtnricKl Commiitee ortlie PhiloHopbicul Society, mnking the deposit 
of Tourteea or llic vuluoies vvbich form part of ili« abuve codicoa, etc.; 
1 Blieel Ibtler piper, 2 folioB, 4 p&ges, Iho last i blank, endorsed In aootber 
head "received and read to the Hisiorical Comnic, April, iSlS, see 
Minutes." It is nn important record. I bavealsoin band (fh>m Judge 
Greig Biddte) Ibe rough draft whence tills clean copy was diade. 

Paper t. — A. memorandum in Mr. Biddle's hand of Mr. Jefiarson's de- 
posit (Nov., 1817) o( ibree bound volumes of the Lewis und Clark Jour- 
nals and Notes. A mere 'lip of paper. I have added in my hand a 
memorandum of tbeae volumen, which are above CodicesP, Q, R, making 
with the fourteen bound volumes of tlie Biddle dcpoelt, and one of the 
red books of unascertained deposit, ibe eighteen books— tiilrleen red, four 
marbled, one brown — which I received from the Philosophical Society, 
Decenibcr 16, 1893. 

Aip«r 3. — Another memorandum of these codices ; a mere slip of paper 
serving is a label to the books when shelved. 

J\tptr 4. — A memorandum of intended 111 iisirnt ions of the published 
volumes— four for Vol. t, three fur Vol II. But the ettgravlngs actually 
made do ooi Hgree with this memomndum. The p^per is a mere slfp, 
written one Bide, and was found pasted Inside Ihu cover of one ot the red 
hooka. 

Paper 6. — A blind memorandum, Ave items, headed "Papers, Ac. ol 
Capt. Lewi?, &q." The Items speak of "ten or twelve pocket vols., 
morocco bound;" of eome natural history matter, "probably whb Dr. 
Barton's hooka ;" of ceriain vocabularies, ditto; of certain "observations 
of Lat. and Long— of these probably Mr. Patterson know* something ;" 
and of some miips "probably In the bands of the Publisbera." It Is a 
small square of letter paper, written one side, and rather a groping after 
something than any intelligible statement. 
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he wrote the whole work himself, nowhere following the actual words of 
the explorers themselyes in his main text, though using tabular statistical 
matter literally in his Appendix. Had he done otherwise the world 
would have been treated to an unexampled curiosity in literature. Bid- 
die's narrative sliould stand forever as the authentic History of the Expe- 
dition ; but if the actual texts of Lewis and of Clark are ever published, 
they should be printed word for word, letter for letter, and point for point. 
This would make a wonderfhl book, and I am inclined to think it should 
be done ; but no new editorial narrative need or should ever be made, nor 
should the Biddle text ever be tampered with. It may be annotated to 
any extent in the light of contemporaneous criticism, but should itself be 
left to stand, as a model of methodical, painstaking, precise and Judicious 
editorship. 

Judging from the Clark-Biddle correspondence, Mr. Biddle spent two 
or three years (1810-12) in writing the book, and about as much more 
time in superintending its publication, which was not finished till Febru- 
ary, 1814. Sometimes he worked upon Lewis' manuscript, sometimes upon 
Clark*s ; oAener upon both, which he welded together into a third ; the 
resulting text is altogether his, excepting in so far as it was mangled in 
the press. I presume Mr. Paul Allen is mainly responsible for the shock- 
ing punctuation and other errors of the published pages. He had abso- 
lutely no Joint authorship with Mr. Biddle ; he had not the shadow of a 
claim, that I can discover, to be even mentirmed in connection whh the 
work, much less to have his name put on the title-page ; he was a mere 
hack, who received $500 for some alleged or perhaps imaginary services, 
not discernible in the light of history ; even the Preface, signed "Paul 
Allen," is Mr. Biddle's ; and the memoir of Lewis, ostensibly addressed 
to Mr. Allen, was secured by Mr. Biddle from Mr. JefTerson. I am utterly 
at a loss to imagine trom what motive Mr. Biddle voluntarily relinquished 
to another the credit Justly due to himself as the actual writer of an im- 
mortal book. 

The only serious criticism of Mr.'Biddle*s most admirable performance, 
which examination of the original manuscripts induces me to venture, 
concerns the exclusion of all tabular matter fh>m the body of his text. 
The manuscripts of both the explorers, and of Clark especially, are replete 
with astronomical observations for latitude and longitude, tabulated courses 
by points of the compass, bearings of prominent landmarks by the same, 
formally estimated distances, etc. These are of great intrinsic interest in 
meandering the Missouri and other rivers, and invaluable in tracking the 
routes of the explorers across the mountains. It is true that such things 
do not make easy reading, and perhaps the publisher objected ; but tlie 
benefit to the student of Lewis and Clark that would have resulted from 
the publication of these data is simply incalculable. 
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VottAalary of Iht Kieakiatl Languagt. 
By Dr. Fk'am Boat. 



( Rtad b^ore the Amenean PhUotophieal Soeitty. Noumber 18, lS9t. ) 



TheEWBkiutllangaftgelsspokeQOQthecoutof BrilUb Columbia, from 
Cape Madge to Doaglas nod QardaerCbanaele, excludmg Dean Inktand 
Benlinck Arm, which are oc^cupled by the Bilqula. The language forou 
a branch of the Wakaahan Block, being affiliated with the Nootka or Aht 
oi Ihe nest coaat or Vancouver Island. The form of ibese langaagea 
reminds ub In uiftn j rSBpeciB of that of Ihe Salisban stock, and it majr be 
that a coaDection exlsie between both. 

Tbe EwaklutllaDguagelsspokea in three dialects . the Kwakiuti proper, 
the HellUuk' and tbe G;)t'am&'t. The drst is spoken by the tribes of 
Vancouver Islaod and of the coast southeast of Rivers Inlet ; tbe second 
by the Iribea Inhatailiog the const between Rivera Inlet and Gardner 
Channel ; tbe last in Gardner and Douglas Channels. It will be found 
that phoneiicB and vocabulary of the norihurn and soutbern tribes are 
much alike, while the middle dialect stands more apart. This ia probably 
due to tbe admixture of Bilqula elements in the central region. 

Tbe vocabularies contained in tbe followiog pages were collected by 
the author in 1886, 1888, 1889, 1890. As slight differences are found be- 
tween the vocabularies of tbe various tribes, the tribe from which the 
words were collected are given. The following abbreviations have been 
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The Gospbl accordiDg to Saint John, translated into the Qftgutl Lan- 
guage. London, 1834 (by Rev. A. F. Hall). 

The Gospel according to Saint Matthew, translated into the Qft gutl 
(or Quoqaols) Language. By Rey. A. F. Hall. London, 1882. 

The following alphabet has been used ; the vowels have their conti- 
nental sounds : 

a = aw in. law. 
B = in flower, 

ConsonanU, — The following consonants require a special description : 

t, g. 

ky (kH), gy. 

This is a series of k sounds beginning with the po^^terior guttural k\ 
passing through the ordinary k to the anterior palatal ky. There is a ten- 
dency in the Heiltsuk* dialect to transform ky and gy into k and g. The 
distinction between sonans and media is here, as in many other Indian 
languages, exceedingly difficult, and it may be that to the Indian ear 
there is no real distinction between both classes. The same is true in the 
case of labials and dentals. « and c (= English sh) are evidently modi- 
fications of the same sound ; s is always pronounced with open teeth and 
post-alveolar position of the tip of the tongue. Thus it obtains a simi- 
larity with 6, while the latter partakes in the same way of the character, 
istics of «. 

q, Q, H correspond to k, k, ky, the first being the German guttural ch 
in dcA, the last the German palatal ch in ich, the q an intermediate sound 
like eh in the Westphalian dialect. 

The vowels of the Kwakiutl language are extremely variable, and I 
have not been able to ascertain satisfactorily the meaning of lengthening 
and shortening, of apparent contractions and diseresis. I had, therefore, 
to confine myself to give the various forms which I obtained from the 
Indians. We find a series of very indistinct vowels which are not articu- 
lated, but indicated by position of the mouth. The most frequent among 
these is u following a terminal k, for which I have used the sign ' ; fur 
instance, in the passive participle — k'. In compounds, when a syllable 
follows the — k' the u is often articulated. 

Pauses in words are very frequent, and are almost always accom- 
panied by an increased stress of the preceding consonant. I have found 
it impossible in this language to distinguish clearly between consonants 
articulated with ordinary stress and increased stress, although the latter 
are undoubtedly found, p. e., ky'd, no. 



VOCABULARY. 
A. 

again, N. hS'i'el ; e'lfilis, again in 
to be ahlt to eomptlt with lamdhoiy, N. eartK 

Itt'kfUBta ( — usto, up); wi'- ngo, long ago, L. kaiu'tluU; B. 
kyusla, not to be ablt to get up k fti5'tlutrBts( — ale, dittant, in- 

againtt (wi, negation; — asta, tittle). 

up)=.to rite oppotiU to tome- affiwaUt n[>(«<, H. aikH'g'kala (alkB, 
bodyt good; — knla, 7io(i«). 

oiout. —ull1<1a);N.i1e'kuiina.nM>n- ahead, N. kl&k-a, lo go ahead; 
ing oiout ; lakallila, camping (lak-a, to pat* by. from ; la. to 



aehing) ; Lft'la- 
k'ayu'k-oa, name offemaU^= 
made to go ahead. 



oAout, here and th^e (lEk'u'la, 

aboBe, N. L.aikB, aikya ;H. O.aikH : 

N. aikyak'Bu'e. uppermoit air, H. nft'la. 

(— k'aue, farthal in a em-tain alder. IT. U'&'k'otniB (U'&'k-a. red; 

direction) ; h. ai'kyaqala, from — mis, tree) ; B. Q. Il&'k 6ta« 

abote (^qa, down ; — ]«, verb. (from : red). 

tuf) ; Ii. aikyak'E'iDHlt, to look aliee. N. k'o'la ; k'o'lasla, teater of 

up (— kE'm, turfaee of round life (— Bta, wafer). 



(Ainff =/um;— Hit. e. o.);tIilq- 
k'o-it alkir, evening ikg^:red 
abote ; Q. au'kyoa, upper tide 
(gee On tvp of) ; B. mft'lea, lo 
Jig above. 

to abuse one another, H. laa'lk'au. 

toaehe, L. U'u'Bila (see Siek). 

mrrott, N. — uiUs(la); Ift'lauiilala, or 
IS'IhoIIh, atteayt going aeroti 
(la—, lo go). 



tl, L. k''&'lau6. IT. n&'qua, H. 3gj, 
a. Ka'qnu ; that it all, L. iBEa- 
k'O&'lla, H. au k'o&'Ll. 
atone, N. oft'Dawa ; na'DHwalaqlse'- 
aq'eooq. one ieho ioanle to teork 
alone ; N. nEmo'k' (dkid, one); 
NEmo'kuia, the only one on 
earth ; NKmo'kyusialis. the only 
one who ea-ne up out of earth 
(— Usta, up; — lis, ground) ; 
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cUwayi, N. — tl ; ama'qutatl, alwayi 
giving away eopperg (amft'qut, 
to give away coppers) ; ha'qk'o- 
latl. always giving away blankets 
(ia'k'ola, to give away blankets) ; 
hamftlagyilatl, always giving 
away blankets (roa'le, to dis- 
tribute blankets; — gyilis, eartJh, 
always) ; baqbaku'latl, cUways 
eating human flesh (baqb&'k', 
eating human flesh, from bEk', 
man). 

N. gyilis, literally : on earth ; 

liamft'liigyilatl, always distribut- 
ing blankets; winftMagyilis, 
always fighting ; hams'lagyi- 
1 ill En, / eat always in house 
(liam — , to eat; — ill, in house) ; 
hams'Iasryilisen, I eat always on 
beaeh{^iB,on beach) ;'SvL'{}k'a}&- 
gyilis, always acting foolishly, 

among, N. H. O. — ak*a ; N. nEq'- 
ak'&'la, to pull out of a bag; 
doq'ok'a%, to look among — / 
alH'ak'&Ma, good among others; 
^a'Uk'a, to lead Hamatsa 
around after Taetsa'eka; H. 
le'li'ak'a, to search among; 
p'epeya'k*a, to feel among ; Q. 
du'mduk'ak'a, to look every wliere 
among. 

ancestor, N. gyftHgyila'itl =flrst of 
house (gyil, flrst; — itl, hov^e). 

anchor stone, H. k'alift'ois (-—is, 
in water) ; Q. t'ayaqai'u. 

to anchor ; It. mo'koanut, ccut an- 
chor! (see To tie) ; H. tlE me'H*- 
eDKm, to anchor; Q. t'ayaifi'q, 
canoe is at anchor. 

to angle, L. tlft'k'H, k*'e'ta, H. 
t'opba' ; to drop hook into water, 
L. ts'E'qstBnta k-'e'taio. 

angry, L. e'sn, N tlft'uis ; U'e'- 
tlBspfs, expert in anger ( — pis, 
expert) ; H. hai'lala (= angry 
noise; — ala, noise); hailalak's, 



angry noise woman ( — ks, fe- 
male). 

animal, H. sisa'kwimis ; a certain — , 
k*'ft'iskalo, large ear (k*'a s. 
l^rge ; — ato, ear). 

ankle, L. k-oft'tlkok*, H. k'o'ka- 
null (perhaps: foot side), O. 
k'au'k omatl. 

antless, L. N. H. wullu'tn. 

anus. L. poMaqstee ( — qstee, hind 
part of body), H. amfi'kyas. 

apron, L. tsap (Porrotoed from Co- 
mox), O. sB'paqsleya (— qsleya, 
fiind part of body). 

arm, L. N. ft'yaso, H. baift'so, Q. 
hft'isd. 

above elbow, N. H. oQsiape' ; 

skin of — , N. tretseape, H. 
k'uk'utsea'pe. 

armor made of wood or skin, H. pa'- 
k'aitBm. 

armpits, H. dSM6k*o1a'tse ( — atse, 
receptacle). 

to arrange bed, L. lieitU'lit ; H. 
haile'tlatl, to make right. 

around, N. H Q. — ista ; N. ftwi'st 
around a thing ; awista'lis, 
heista'lis, around the world; W- 
istala, to go around; k'fi'isestftla, 
to walk arovnd; mnqsistAMipa, 
making poUatch all around the 
world (ma'qoa, to gioe two blan- 
kets to each ; — lis, earth) ; N. 
NutlBmlstHlitsE'mk'a, woman 
made to go like a fool around the 
world (do'16, du'iIeih, fool; 
— ista, around; — lis, earth; 
— tsBin, made to; — k*a, woman), 
H. oe'dta, view ; d'oqsisla'la, to 
look around; toe'stala, to go 
around; gy 'eqse'slala, to run 
around ; Q. k'*ft't8istala, to walk 
around. 

to arrive, L. lamEn Ifi'kya, 1^ ; N. 
le'iHtiH Ift'k^'aatla, when I ar^ 
rived. 



mrrtne, L K. H. VT. O. b&'DtlBm ; 
H. hfi'DilKinpa, arrow jtoint 
C— pa. point) ; b&'ntlBmft'taS, 
quwer ( — alse. Tee«pUi<^y 

Hrdarroai, N. k-Q'lok'OaJD. 

arrow potnt, H. k'E'mkrlm. 

to ateend risrr >n rajioe. H. Bin'. 

(o ateend a mountain, N. lilgyusl&'la 
(Is, to go; — a«tn, up,- —la, 
V. ».). H. ni'qi. 

to (« (MAamMl. Ii. mA'qis'B. 

<uhe*, Xi. k'OD&'i, H. guae'. 

while of vsood, Zi. k'oa'tlopss, 

H, k-oft'il6in, 

to Toatt in a»flM. L. ft'sa. 

»iktd by ettrybody to gine feait, N. 

to aiteitible, N. 1i5k-an&'ku1ii ( — nil- 
kula, motioa) ; hoqsla'la, on im- 
Membly (eroted) running into 
tenter (?) ( — eta, Kater) ; kyi'm- 
k-oDft'kula (uted tn iong$ 
only). 

attUtant of Bam'natl, H. ne'qalla, 
w&'latla. 

Hamatta, V. Fa'lntllla. 

aunt, father'* and mothtr'i liitti; N. 



— uncU's wife, N. &p&'U 



(*(«p. 



3 [Not. 18. 

6oct, N. — IkyE, -Igja, H. O. 
— egjB : IT. awi'k je, hack ; 
k-'d'k'o-lgya, hnnehhaeked ; 
Is't'Ikigyila, feathtn on back 

C — la, «. J.) : moS'gyiijl, loearrg 
on bank; pBne'gyaliU, to warm 
one'* baek; nft'lagylllgya, back 
of day of world (— gyll— , earth) ; 
H. osk'ame'gya, baek ( — ak'am, 
otitiide of round thing) ; te'B'm- 
legya, dortat fin ; k'xx'XBSme'- 
gya, tkiii of back; flwe'gyaU- 
kya'oe, baekofhand (— tlkyft'- 
ne, — skyfl'ne. hand); k'ulslse'- 
gyatlkja'ni', tkin of baek of 
hand; owrgyailiae'iBe, initep 
(— (ll)t»elBc, foot). 

mpport (lazy teat), N. yl'mk'oas 

(-aB.ptoM). 

bad, L. H. ia'qsum (1 — , ntgation ; 
— aiH, good), B. iakH, Q. iaa ; 
N. la'qp'Bqsta, to tpeak bad <g 
one ( — q^la, mouth) ; Q. Ukae. 
k'ala. bad noiie( — k-ala, iioite). 

bad tempered, H. tluBa'la ( — ala, 

baiUr, H. qa'IgjilU. 
doM headed (see Bare). 
ba'gui {>ea»on when no Tiiet*a'ika 
mtul be held), N. ba'quB. 
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basket, Binall, for fi$h, N. I&'laqam. 

large, for blankets, L. tia'pat, 

H. kH'e'patse ( — ^atse, reeepta- 
cle). 

for fish and cUirn^, H. Q. ts'Ela'. 

for berries, H. "W. nana'k'Bm 

(D&k'a, to drink, the basket is 
watertighC). 

L. pe'kyoo. 

bat, bak*'oalS'ue, making sleepy, 
from b&'k''oatlEla, sleepy. 

baton, used in winter dance, L. N. 
t'a'miaio, H. W. tie'qetn ; N. 
t'a'iiisala, to beat time ( — ^ala, 
noise of (?) ; — aila, to make (?) ) ; 
t'a'miatse, master of batons; 
t'a'miasilala, rhythm; H. tie'- 
qala, to beat time. 

baton, H. hauft'qala ( — ala, noise). 

of chief, Tl. sik'a'kyano, H. 

si'kyak'sm. 

bay, L. awe tie 'seta, N. djtlalis {per- 
haps only head of bay), H. otso- 
i'8. 

betgeli, N. L. — is, — lis ; H. O. — is, 
— lis ; L. tlE'mftis, bea^h ; t'S'tis, 
lying on bectch; N. ok'oma'lis, 
face of beach ( — k*am, facing) ; 
d'apS'lis, covered by tide 
(d'apa, to flood) ; lia'lqsiualis, 
killing on beach at mouth of 
river ( — siuae. ricer mouth) ; 
H. uwi's, beach; ai'kyitskolis, 
flat beach (&ikH, good) ; hana'qtis 
gyi'loaq, can<?« M on fttfacA( han—, 
hoUow object, canoe) ; O. w6'- 
qannis, be€tch; goa'is, to sit on 
beach; aigyitsui's, flat beach 
(aikH, good). 

heavy beams supporting roof parallel 
to ridge of house, L ky 'a'te wan, 
H. k-'aqft'wa. 

grizzly bear, N. I*. Tl. H. nftn ; N. 
gyi'la ; G. s&h ; N. Nuqnemis 
name: De'nsnk'as {=.be(M' wo- 
man) ; Daais, bear in bottom of 



sea ( — is, in sea) ; nanqa, called 
bear (— qa, called) ; aa'ntse, 
great bear ( — tse, great) ; na'n-' 
k'am&Mis, bear facing beach or 
earth ( — k*am, facing; — lis, 
beach) ; na'nqtlo, cinnamon 
bear. 

skin of grizzly bear, pas'Bna'e. 

black bear, L. tie, N. tla'e, H. tVa, 
G. t'e'Hoa ; N. Nuqnemis name : 
tre'tleka, bear woman. 

beard, chin, L. hapa'qsteya (hap — , 
hair ; — qsle, mouth), H. hft'p- 
EHsia' (hap—, JuUr ; — eusia, 
tooth). 

moustache, L. hapa'.qsleya, H. 

hapqtft'e (— qtae, mouth), O. 
hapsqie (— qle, moxUh). 

to beat time, N. t'a'msBla (see 
Baton). 

on beach at marriage ceremony, 

N. tsft'qa. 

beaver, L. N. ts'ft'oe, Tl. ts'o'k'oa, 
ts'a'o, H. G. kolo'n {borrowed 
from Bilqula) ; H. L. N. ts'a'e- 
atse, young beaver ( — alse, young 
of — ) ; N. Nitqnemis names : 
d'akya'lis, he'lumHtasola. 

bed, L. ke'nutl, H. k'oai', G. ku'l'- 
lias (ku'ritl, ^0 sleep ; — as, place 
of). 

bedroom, N. gyiai'Ias, H. k'we. 

to beg, N. k'oe'k'oasa ; k'oe'k'oasa- 
latl, beggar dance. 

behind, N. oqtle'e ; L. dqtlaksi'tse, 
heels ; alqtlae'istala, coming 
around last ; H. — qtle ; wala'q- 
i\ek'8,youngest daughter; d'ok*'- 
oqtla'Ia, to look back ; go2k'q\\^, 
to sit on hind part ; kopaqtlft'ut, 
to break off hind part ; G. d'o'- 
k'*oqlla, to look back ; ha'tnts'- 
aqtlee, rest of foot. 

to believe, N. ne'nky'ek'ala. 

BellaheUa tillage, H. G'alts. 

Bella Coola, N. K. H. Bi'lqula. 



btUy, L. I&'ikje, H. tky'e, G. ttckR ; 

H. k'ul«Sqtla'es, •Wo of — ; 

tlo'qoaqtlali'aKlt, tkt ia — . 
beUw, R, pE'u'a, H. on'poa. eaa'- 

p<M : Q. ftu'iipoa, H. lieE&'poitl, 

beUra in houtt ; niwunk''apo-iB, 

bottom i-f ita ( — wuDk'. tdgi ; 

— apon, htluie; —\t, m tea) (see 

Onder). 
beioa {dov>a rner), N. gua'e {alto 

north), gua'US. 
btlt »/ nomtn, L. wusi'kyanBm, H. 

WftH. 

to beitd mtk hammer, H. mokpla'ui 
(mokoa', to ttrikt uUK ham- 

btrria (iptcie$ unAnoun), Tl. linit- 
tlu9 ; k e'q^lis ; k''Eink'OalK' : 
k'i'akele'qik'o&'k'uge'eik'o'q- 
k'ulsi nek''ull ; li'iBin ; wuii- 
p&'liue; lle'k'am: tlinq ; Ii. 
la'K'Biaa; Isi'kcll. 

black berriet, H. ci&'k'uantl. 

craaberrits, I>. [u'sUk'a, Tl. tu'- 
Mik'ua. 

huckUbtrrUi, L. k'ufi'ism, H. kii&'- 
tBui : L. k'li&'llmiB, — buih ; 
k'oS'lqul, rating — . 

lalmonberriei', Ii. k'E'uilBuk', A.H. 
k&U'lali; H. kdu'Llila, couiiCrg 



^ [Not. is. 

bUe, B. k'u'lHmaB. 

bill of bird, B. u'illpa (— Itlpa, nojc). 

bird, L. ts'ek, H. ta'e'ko, O. tB'ek'. 

humming bird,II.)t' vih'kixmtv. 

meadme lark (SturatUa magna, 

negUeta), tls'ltSED, N. dlSBq- 

iftla. 

iearbler, N. ma'mem*. 

Oregon junto {Janeo hyt- 

matit), IT. led'pamale. 
Ampelit garrului, N. kjraa'- 

kfuiaqtle. 
vioUt grtfn tuatlow (Taeh)/- 

einela thiit'iirina), N. m&'matle- 

kyft(tiia'lle, to fiy, flying around 

in thoTt cult). 
Ammodramui tandieiehentit, N. 

k-"e'qegyila. 
ekickadce (Parui ruftecens). N. 

teotefb'k-a. 
Ihruih [Httptroeichla nacia), 

H. iBop'alB. 
Merula migratoria propiaqua, 

N. k-akala'a. 
Zum>trichia eornata, N. Ues- 

ko&'oe. 

tnipe. ft. U&'ieatlkf awa. 

Btibo virginianu$, H. te'lilea- 

ialcl), H. IHiHni. 
Nyetea, N. ky'i'sftqa. 
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bird, blue jay, N. ku'ckuc. 

hawk (various kinds), N. mft'- 

mane. 
eagle, bald and golden, N. 

kue'k', H. nvIkS Q. aiHsto- 

k'oe'oa. 
Swainson's hawk (Buieo Swain- 

soni), N. t'ot'a'lotl. 
red-tailed hawk (Buteo borealis 

ealurus), N. a'ukoaoe. 
fish hawk (Pandian haliatus, 

carolinensis), N. ts'eHt&ek. 
sandpiper (Oreunetes occiden- 

talis), N. ts^ESQaue'k* '. 

Tringa alpina, N. tBo'p'apa'lS. 

plover ( Charadrius squatarola), 

N. tBO'tsEtsa. 
^gialitis semipalmata, N. 

ka'l'ia. 
Limosa fedra, N. k'oa'k'oa- 

k'um. 
pintail {Dafila acuta), N. we'- 

wapEs ( — wap, water; — pKs, 

expert =i liking fresh water), 
petrel ( Oceanodroma furcata), 

N. k'oe'k'oek'oe. 
gull. It. l8*a'ek*oaam, N. ts'e'- 

k'oa, H. ts'e'kjela'k'a ; N. 

Nuqnemis name : N. m&'tagyila 

(making fly (?) ), tsB'nqk'aio. 

Diomedea albatrus, N. ba'tla. 

tern (Sterna paradisea), N. 

k'a'k*'akyitawa, biting off from 

man's head ; k''&'gyiikS apiece 

bitten off, 
Merganser serrator, N. koko'- 

06; Nuqnemis name: k dk'6'- 

ts'aqsmft'lak'a (as mink's wife) ; 

tlB'mkeu (= gummy h^ad), 
coot ( Oidemia perspicUlata), 

Isk'ft'p'ala. 
scaup duck (Aythya marila 

nearctica), N. tso'ts'sspss. 
loon (Urinator Imber), N. qa'- 

we. 



bird, HolboeWs grebe, N. lift'masilaliB; 

Nuqnemis name : ha'maqsta. 
horned grebe ( Colymbus auri- 

tus). N. k*'au'tak. 
Brachyramphus maramoratus, 

N. tegye'gyila. 
Uria OryUs Cal\fornensis, N. 

t'BDQ. 

cormorant (Phalctcrocoraxpela- 

gicus resplendens), N. la'qlaq. 
— (Phalacrocorax pdagicus 

robustus), N. tlo'pane; Tl. tld'- 

patl. 

Cepphus Columba, N. tse'ssa. 

gray-ruffed grouse ( Bombosa 

umbellus umbelUndes), N. ku- 

ku'mQ*a. 
Dendragapus obscurus fuligi- 

nosus), N. bd'mhom. 
pigeon ( Columba fasciata), N. 

liamo'. 
sandhill crane ( Orus mexicarui), 

N. atB'mkule. 
blue heron (Ardea herodins), 

N. k*oa'k'*()&iie. 
oyster catcher (Hamatopus 

liachmani), N. gue'guegue. 
swan ( Olor columbianus), N. 

kak'a'uk*. 
snow goose (Chen hyberborea), 

N. ll'e'slaq. 
Anser albifrons Qambeli, N. 

nE'Ua. 
Dranta nigricans, N. na'naqa- 

ksm. 

Branta Canadensis, N. nEqa'k*. 

pelican, N. ba'uQaukoft'yatl. 

ClMritonetta albeola (male), N« 

ll'aa'lle. 
Charitonetta albeola (female), 

N. HU'pO. 

Mallard duck (Anas boshas), 

N. tla'tlky'eu. 

Clangula hyemalis, N. halift'ne. 

harlequin duck, N. ma'tsena. 
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bird, golden lye (,QlMteionetta dan- 

gula Amerieana), K. kal6'nn. 

Spatula elgpttUa, H. ligok'us. 

Oidemia Dtglandi, H. Hoqup- 

ak\A, TI. k'smtse'tt- 
JJrotrichut Oibtii, H. gya'gy'- 

apBs ; Nuqnemii namt : hala- 

mft'lak's. 
(tpeeieivnlmoun) Tl. llB'BliEk': 

tlA'tsem ; mi'taene; kj'i'abi, 

H. kut'ok-: nesDs'k-. 
/abuleu* birdt. H. lift'ullak-a- 

□UB ; m&'kekyu, taid to make 

eanoe* in woodt. 
to give birth to. Il m&'yotlam, H. 

biiewt, N. kwft'k'oqsErn ; kwb'k'uq. 
eating —. 

to bife, a piece bitten mtl, N. k'n 
gyuk' (k-'amgyuk' (T)). 

black, L. iB'o'lU, H. Is'd'tin, Q. 
ta'u'ina. 

bladder, H. te'qatae (— Btbe, rectpta- 
de) 

o/JIiA, H. WQleHl. 

Manjfccft. all kind* of, wAen u$ed, L. 
DB'q'une, B. ko'tia. a. tsat 
Eig-d'etl. H. —oil 1 N. alfi' 
gylm, fjinn— ;llB'k-oqaBm, mTi 
fin— (llB'k-Bk-,fl>artin):pBlpi{ 
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mord'n} : ti'atsaqko'd, mottn. 
tain goat wool — (tii'iik'. maun. 
tain goat) ; k'Bka'Bdt], «m ot- 
ter — (k'ats, tea otter} ; tc'- 
qsEin. green — ; tlft'cqata, red 
— (tlilk'oa, red) ; kyelqiBm, 
uftt'to — ; ft'instKin, btaek — ; 
iBBtaoa'la, nbt'n — for children ; 
yiqtu'mkBna, Chileat — (yiq — , 
danee). 

btankele, lying aiiottt. It. k'ui'lk'uela, 
H. mi'mBil. 

in potlateh, IT. le'kala. 

tied around bellj/, L. fa'qBlaf 

<— qBta, endofbody). H.sap'ft'- 
gslegyila ( — qsln, end of body ; 
— gyila, to make). 

to pat on blanket. L. k'o'qotlml 

(-Oil. out of m). 

to take offbtanktt, J,. k'o'qtBut 

(— tsoil. w<?)). 

blind, L. p'&'p'af, H. b'&k'. 

block by mean$ of which Ilam'naiatl 
it rai*fd, N. ka'k'ekyi. 

blood. L. Xlk. N. a'lg'um, a. bs'ln- 
tlEm ; H. a'IkoBsa, blood in 
body J a'lasiniBla. blood on out- 
tide of iomething( — SBin, oultide 
of round object; — la. o. t.) ; 
a'lHokyan&'la, hlood on hand 
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body, N. o'gwlne, H. okona' (only 
surface of body) ; H. k'BmEqft'- 
otlDa, left side; hai'tlkot Ina, right 
side; tloqoana'la, sick, sore all 
over, 

body, corpse, H. k'aMkuis ; k'a'lkue, 
drifting ( — e. on surface of wa- 
ter) ; ka'lkuntslfl (— unts, (?) ; 
— is, in sea). 

to boil, V. n.. It. tlsma^ H. tlsma', 
tloo'm. 

to bolt, N. ts'B'mk'oa. 

bone, L. W. O. qftk ; L hftk*'o'poi, 
sternum ( — poe, breast) ; H. ts'- 
io'poa, sternum ( — poa, breast) ; 
k*d'isiiq&'(Mi,coUarbone ( — qaoa, 
neck), 

offish, L. k**o'k-oaio. 

boom (of canoe sail), L. tae'kyinu'- 
tlEoie ( — nutlEme, side of), N. 
t8i'kyanqai'. 

born (perhaps : from beginning), N. 
nu'tlamo, bom a fool (nu'tlEm, 
fool) ; nd'k'anio, born wise, 
(od'k'at, Wise), 

both, N.H. waqs; N. waqsB'nqe, 6o^A 
sides ( — BDqe, edge) ; wa'qsEn- 
gilis, somebody on each side of an 
object on beach; waqsEmk'a'- 
sEla, to put into mouth from 
both sides; waqsistaut, to divide; 
H. waqsodE'toa, both ears 
( — Bloa, ear). 

bottle made of kelp, kelp, L. N. H. 
"wa'wate. 

bottom of an object, N. o'qste, — qste ; 
L. po'laqste, anus; sa'qstae, 
blanket tied around belly ; H. 
— 9te (?) ; ky ft'qte, notch of arrow 
(z= notch in bottom); sap'&'qsle- 
gyila, blanket tied around belly. 

bottom of sea, N. k-'atsi's ( — is, in 
water), H. wiwu'nk'ftpols, 
( — unk% edge; — apoa, under ; 
— is, in water). 

bow, L. N. tlft'kuis, H. Q. tiE'kuis. 



bowstring, H. tlkue'tsEm. 
bow of canoe, H. tie'tskina. 

man in bow of canoe, N. o'kyine. 

box, Indian, L. qE'tsEin (borrowed 
from Qatloltg), !•. N. H. gyi'- 

has. 
box for blankets, H. pak eye'la, Q. 

jak'ea'la. 
grease, H. lEngua'tse 

(— alse, receptacle). 
blankets, H. ky'E'IqsEma'- 



Ise (=z white blanket receptacle). 

woman* s working box, H. okwal- 

&'tse (— atse, receptacle). 

for berries, A. k'atlk*. 

boy, L. N. gyina'Dum (cJiild), H. 
g&pqo' (about twelve years old). 

bracelet of mountain goat horn, N. 
ye'k'wekila, L. gy'o'kula. 

bracelet of copper, Tl.k-'oe'k*oe, H. 
ts*Ew&'ta. 

braid, 1*. \iAe'qs\b, L. k*'ft'llee. 

brain, L. tlE'k'oa, H. tlqlko&'tsoa. 

branch, L. wu'tlsft'ne, H. irEsna'. 

to break, L. kyu'q'uil (see Tofight), 
N. kyo'k'oa ; kyo'qkydk'oa'la, 
noise ofbreaking( — Q,]si,noise) ; H. 
kou'mEsiut; ko'kumsia, to break 
to pieces (reduplicated); kokoa- 
poa'Iut, to break by bending; 
kopaqtla'ut, — off hind part 
( — qiM, hind part); koo'mpaut, 

— off point. 

with hammer, H. mu'qsiut, 

— with one stroke; mumu'qsia, 
with many strokes. 

coppers inpotlatch, N.laqs'E'nt; 

La'laqs'Eni'alo, means of break- 
ing copper (a name). 

1 break it, N. t'ap'e'tEn. 

breaker for cedar bark, L. kyft'ts'alo, 
A. yitsai'o, H. tlana'kula 
( — nfkkulsL, motion) (shape of the 
tapa beaters), tss'oal'o (shape 
somewhat like a mincing knife 
without Tutndle). 



Bou.] 4 

breaktri, H. kwe'ta. 

frranif, Ii. H. orS'e, — poe ; II bftk'- 
o'pm, brtaatbOTU; Ii. nak-po'e. 
t(omach; IT. tle'lBBpo'e, iMn 
"/ — ; H. lqk''apoB', — poa ; ts'l- 
o'poa, breait bone; k'utiepo'A, 
ikin nf — ; lloqoapo'alft, tick 
tta — (lloqiala'ro, tick in — ) ; 
a. lak'apo'a 

breatt, femnU. L. U'&ni, H. ttaa'm, 
O. diftm (see Tii Mct). 

brealh, K. hfi'asae, H. b&'epio ; tift'- 
FOt. (0 brtalht out. 

bride, H. qae'il. 

to bring back nonict from leaodi by 
dancing. N. wuiia'qut. 

broom, H. kj'alai'o. 

brollur (,taidby matt) . N. ne'iuniut ; 
eoOeelietlii : DBnB'niwtuilaIn, 
brothtrt and mule eoutin* ; na- 
ilEmwi'ul, re'atim>;M. msnu'- 
ya ; Q. inEDe'suwa. 

laid by femalf, IT. H. wfi'k'oa. 

yovngtr. It. N. H. O. la'ft'ja ; 

alto : partnt'i yiunger brolhcT'$ 
or citCrr'i (/liUl. 

younger, addreutd. tt. wis. 

eld'T. N. H. a. no'la ; alio : 

pannt'telder brot/ier'» or litUr'i 
child. 

', N. c\ 



tl'ela'B, itort; tl'e'lgis, ilort- 
by and by, L. k'oatlem&'sll. 



eaif of leg, H. tl'e'irekyft (— ekja, 
teg beloa kaee). 

to call, Ii. la'k'oalafo ; laroaoqn la'- 
k-oa tcya'tlk-e, feaangain. 

to call to ftait, to invite, K. g'e'la ; 
tiallig ilft'iait, ettry one ealle 
him to feait, 

catted, to coil, N. — qa ; ftuA'kaoa- 
qan, I call tanoe. i. e., laith to 
buy a eanoe (<tua'k'un, canoe') ; 
nanqa, called bear. 

calm, H. k'auqk'ula; k''au'k'o-is, 
place where it i» alieayt cairn. 

to camp, N. iBk u'Ju ; l&'k-uUila, 
tribe alieayi camping about. 

eanoe. It. N. qu&'k'un ; quft'kunatl, 
canoe that I'l going to be, i. e., 
that it making; %u&'qubuoaUe. 
large canoen ; quakunamEnG'q. 
tmalt eanoe* ; (tiia'kQnatau, 
fragmehlt of canoe; Qua'qua 
kuiala, to took for a canoe teanl- 
inij to b'ly it ,- qufi'kunaqan, I 
call a canoe, i. e..wuh to buy it; 
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into canoe (la — , to go) ; gyft'- 
qaqsala, to come in canoe ; gua'- 
qsBla, to Ht in — ; m5'qsBla, to 
lotid — ; H. lopqs, empty canoe 
(lop, empty) ; laqsut, to load 
canoe (la — , to go ; — ut, c. a ) ; 
goa'qs, to sit in — ; O. laqs, to 
go into — ; ^a'tnEqsut, to load — ; 
goa'qsaln, to eit in — . 

lying on side, N. k*6'k*oatla ; 

k'ok'omftMis, canoe lying on side 
in front of beach. 

adrift, H. k-auk'oaHsela'k-tle 

( — tie, on surface of sea). 

ban — ; this etem probably means 

a hollow vessel (see Kettle), and 
is used in composition with local 
suffixes; N. ha'Dk'amlip, canoe 
landing in front of beach 
( — k-am, in face of ; — lis, 
beach) ; banHsi'wae, canoe at 
mouth of river ( — siwae, riner 
motUh) ; hanue'lagyitle, canoe 
is on water ; H. hana'qtis (gyi'- 
loaq), canoe is on beach ; han&'- 
eas gyi'loaq, canoe is on water ; 
banft'laktla, canoe at anchor; 
banefi'ses gyiloa, place of canoes 
in forest; O. haneilwfi'paqt, 
canoe is on water. 

pUice of — in forest, H. llq'- 

e&'se. 

out of canoe, — otlt ; N. gyaqotllE'- 
lisaisuB, he brought one out of 
canoe to beach ; Q. ^a'tnotUut, 
to unload, 

to make canoe, H. fi'tVa ; ft'trEskio. 
canoe builder. 

cap, dancing — , N. ts'e'qeoe 
(ts'ek* — , secrets, winter dance; 
— eoe — , forehead). 

capable of — , N. Is'bs ; d'o'qis'Es, 
seer; H. — tEs ; ka'walEs, with 
good power of hearing. 

cape, N. waqsa, H. oa'qsiwa. 

to capsize, L. k'apft^ H. k'pae' ; 



k'pe'lla, something turned up- 
side down; kpe'tla-itl, some- 
thing turned upside down on 
floor. 

to take care of — , N. afi'qsila; lla'- 
tlaqsila, taking care of cedar- 
bark rings {M'k'ok; cedar-bark 
ornament) ; mft'menatEila, tak- 
ing care of drums (t) (mBDft'tse, 
drum ; — ila, to make ; probably 
drum maker). 

to treat carefully, cautiously, N. mft'- 
yanila. 

something one does not care for, one 
does not want to keep, N. wS'iat 
(w — , negation). 

cariboo, H. tTaqt. 

to carry in hand, N. dS'la, — Enk*- 
ula, niatsEmsnk'olawis, always 
carrying two round ones in 
hand; matno'sk'amEnk'ola, 
carrying four round ones in 
hand. 

to carry into house, H. laai'lla (la — , 
to go ; — ill, in house). 

to carry on back, N. moe'gyint 
(— igya, back). 

to carrj load into canoe, L. m&'wa 
(see To load). 

carrying something in mouth, N. te'- 
kuqsta ( — qsta, mouth) ; k*e- 
tyeqstils, — outside (see To 
bite, — qsta, mtruth; — ils, out- 
side) ; ketyeqsia'Iltl, — in 
house. 

to carry fire, H. pe'H'it (?). 

to carte meat, L. k'ca'qit; ko&'tlaio, 
carving knife. 

carved figure, N. ky'ek*. 

carving knife, L. kilk'uatlam, kou'- 
tlaio. H. ky'e'ulEm. 

cat, L. ma'matlis (see European), 
H. ma'qoa. 

cataract, L. IsE'qoaqala ( — aqa, 
down), H. gy'a'matsEn. 

caVs cradle (game), N. t8*Ktli8E'nu. 
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to caieh toliMn in ntt, A. tl&ki), H. 

k'o'koayot. 
eauie nf — , — Im ; Ift'kHim, cause of 

evil; e'ikHim, eauie iff good; 

ale'Uim, eautt of being firm, 
cedar, L. tBn&'amiB (Ie'du, cedar 

bark; — mi», tree), A. tK'niee, 

H. de'wBi, O. knaqllS'. 
ctdar bark ornamtnt for mnter dance, 

V. H. irsTtot (tlB'koR, red = 

made red), 
cliair, H. guB'HlEm& (gn& — , fa> 

*a). 

cheek, N. iu'ise, II o'nullEme (— 
null, »ide of ! —me. face), H. 
owa'mia (— mta, face) : N, 
t'ekyu's.M^AKoI name ofdeer^ 
ttrikeface. 

to c/ua, L. nifi'lekula, H. k'aikyB'U 
(gum and food ^ novie rf ehew- 
iag}, au'ako (tobacco). 

(hipt, k'uk'oaka'oa (k'ok'oa, to hta; 
-&oa, refute). 

thief, H, !•. gyi'kame (gyi, elder 
brother, cMef; — kame, luperla- 
fife) ; gye'tiSEOi. group of ckieft ; 
N. Iie'nietkyas, real chief (jiatae 
ofracen; — kyas, real) ; A. H. 
hema's, cell, lie'mas, O. bai'- 



[Kor.U, 

la, eldtr brother; — k-amao. 
mperlatite), H. nola'k ame. 

teeond, L. k'i'yie, H. qanke'e. 

third, N. g'aa'i, H. g'auioaqtie 

{— qilB, behind). 

j/oungtMl. It. tsa'inqe (taa'ia, 

younger brother; — inqe, edge 
of), a'ma-inqe (ama-, •«««>; 
B. w&la'qtle, goungett ion 
{— qtle. hind) ; wala'qtlSkB. 
youngeet daughter (— ka, ft- 
inale). 

parentiieith children. N. gyinirkys- 
lo. 

chin, Ei. pE'Dbfulaqate (psn, belote ; 
— kyut, oppniite; ~qi\%tnoutk), 
H. k'oa'H, O. gy'uq. 

chiul, L. ky'i'mtlaiu. 

to chop, l>. N. ao'pa ; N. co'ps'al, 
tochopinhalfinhotite; »6p8'a'- 
Isa, — tm beacA ; sdps'ali'sa. lo 
(hoploganbeacliinhaif; eo'pB- 
tl'ane, lo chop in manyplaeei; 
^A'paio, adie ^^ chopping iattm- 
meiil ; H. k'o'koa ; k'o'kona- 
kula, adte; k'ok'oakS'ua, ehip$. 

clami.ti. ky&'oek''anBm: large — , 
mal'ft'ne; N. elamtheU, gyd'- 
gwis : H. clam, is'e'koa ; targe 
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coat, European, L. kipo' (Chinook), 
N. da'dat8owak\ H. d'&'daUoa. 

old style, N. irBpe'tsae. 

cod, red, L. tla'tlaqon (tlfi'koa, red), 
N. De'ts'e, H. tla'ko-itk. 

cod, black, Tl. t'e'Ha, H. h&'tanS. 

cod, Tl. H. nft'tlEm, L. kyu'mak* 
(bon owed from QatloUq), 

«p. (?), H. BitqtaMa ( — qta, 

mouth), 

cold, L. wu'ta, H. t'Roe'kS a. 
t'Boe'Q ; H. kH'eDe'g, to feel 
cold. 

collarbone, H. k'otsaqfi'oa ( — qft'oa, 
neck). 

column, h^aldie, N. mo'qpik* 
(mo'q — , to tie; — pik*, pole; 
became blankets are tied to it); 
Tl. H. ts'ofi'qse ( — qse, outside). 

column, memorial, H. filaqtlB'n. 

comb, L. qa'k**£in, H. gy'i'ngyanetl. 

to comb, L. qa'k'a-it, H. gy'i'ngya. 

to come, N. gyaq; gyaq'dtltsoa, to 
come out of; omsn gyaqwuU'- 
tla, 1 come unasked; k'antlo 
gyaqa'la, when I come back (ob- 
solete); k'antlo gyaqe'tletd, 
when Icome back ; alqtlae'istala, 
coming around last ( — qlla, last ; 
— eista, around); H. nogua 
ft'k'ela, Icome here. 

4;ommon man, Tl. H. qa'raala. 

company, group, H. k-ale'il, col. 
k-atk-ate'tl, N. — qsEm, Tgye'- 
qsEm, group of chiefs 

companion of Hamats'a, N. ea'la- 
tlila. 

to conquer, H. ai'kHoa ; L. lamsn 
ai'kHaumase, / — tJiee. 

constellations, A. ^iytkx'MVU, A. uli'- 
qua. 

to cook, L. mEts'lquit, H. a'mgyila. 

copperplate, L. N. A. tla'koa 
X=,red)\ tl&'ilaqsEiu, small cop- 
perplates tied together (— qsBin, 
group of ^), 



copperplate, woman for whom father 
plants copperplates in ground, 
N. Fepa'aletliUok*. 

corner, H. ofi'toa, p*Bsaai' ; N. 
goa'ne, to sit in comer. 

to cough, L. Isqa', H. Isqoa'. 

council, N. k'ue'qala ( — ala, noiu) ; 
kua'kunq8*alH, to council; H. 
hasqtaMa ( — qia, mouth). 

councillor, N. k'ue'qt»as; kue'qala- 
lagyilis, councillor of his own 
country. 

to count, N. ho'sa ; Hdsia'lakyimo, 
people counting objects thrown 
into water (?) ( — sta, water). 

country, L. t'E'kya, H. tsqams 
{z=dirt), — is; N. wi'nakuis, 
country ; ots&Mis, fiat country, 
prairie ; k a' 1 ok w is, crooked 
country; Gyingina'mis, chil- 
dren of earth = dwarf i ; — gyilis. 

, — t*« (see Outside), H. — us ; 

tl'o'k'us, country bare of plants ; 
aq*a'lkus, blood on ground ; 
k''au'k ois, place where it is al- 
ways calm ; — ila, — gyila, prob- 
ably originally no local meaning 
(see To make) ; k'a'mtlila, coun- 
try where deer arejound ; waS'- 
Degyila, — where Jierring are 
found; ts'ft'k-gyila, — wh>ere 
mountain goat are found (the 
meaning is probably : catching 
deer, herring, etc.) ; — enoq, 
iukud'noq, windy place = know- 
ing to blow; O. — gyilis, gy&'- 
1 Em gyilis, autumn. 

cousin, N. DE'muot ; DEDE'muiu- 
tala, cousins and brothers; N. 
L. H. noMa, parent's elder broth- 
er's or sister's child =elder broth- 
er ; ts'a'ea, parent's younger 
brother's or sister's child = 
younger brother. 

cover, H. lak k ; tak'kea'la, cofo^r 
over Tiead ( — k*ea, head; — la, 
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V.) ; tA'k'uint, to cover face with 
Hanket. 

crab, Zb. N. k**6'mi8 ( — is, sea) ; 
k-'o'tsatse, young crab ( — tsatse, 
young). 

crack in dish, H. koSk'oatloa'la. 

cradle, L. qaft'p, A. qap'e', Q. qfibq. 
tn/aiU. 

crofy. N. Do'ntsistatl; noDtsistfi'Iall, 
dancing like a madman ( — latl, 
dandng, acting). 

crooked, L. N. k o'tlala ; N. k'o'- 
k'oigya, with crooked back 
( — ^Igya, back) ; k'&'Iokwis, 
crooked land ; k-aatlanefi'Ia, to 
walk crookedly, 

crossbeam oter door rf house, H. 
galtsoa' ( — ^tsoa, ineide). 

crown of head, la. oqtie'n. H. k**&'- 
tsoake'a ( — k ea, head). 

to cry. If. N. G. k'*oft'sa. 

c«/>, Zb. ko&'asta ( — sta, water), H. 
nak-a'msU (nak'a, to drink; 
— sla, water), O. nak'ai'a 
{= drinking instrument). 

to cut, N. paqa'ia. L. paq'it ; A. 
koa'la paqn', do not cut; l&'qsa, 
to cut yp : la'qsEDt'ae'Doq. one 
teho knotts to cut up : N. sakwa', 
to cut meat : sakwa's, place 
where meat is cut : H. qta, qtl- 
U-iut, qtla'kyelsiit, to carte 
game ; qo'illsia, to cut to pieces ; 
qtlpia'ut, to make a cut in an ob- 
ject ; k'oqskyana, hand cut off 
( — skyann. hand). 

to cut tobjcco, L. 1'6's'it, H. I'd^. 



D. 



dagger, long stone — , H. ts'oai ii. 

Di'gyulk', N. name of a pUice. 

to make a dam across a rieer, N. 

tsu'pa. 
to dance, L. N. H. O. yiqoa' ; N. 

yiqoeue. dancing cap (— ifue, 



forehead) ; H. yiqste'kya, danc- 
ing apron ( — cikya, leg below 
knee) ; yli'qsteHsiise, — leggins 
( — sitse, foot) ; yiqtu'mkena, 
ChiUat blanket; N. kyi'lkyil. 
nala, dance at night when notice 
returns; N. — ^latl, Tsd'nok'o- 
Utl, dancing like Tsonokoa ; 
N. is'a'eka ;Tl. H. ts'eisft'eka, 
winter dance (= secrets) ; is'e'- 
tseki'Iaiu, song used in winter 
dane^ ( — ala, noise; — aiu. in- 
strument) ; ts'e'qpek*, pole used 
in winter dance; ts'eqpek'- 
aMagyilis, dancing pole in earth : 
N. d'E'ots'ik*, Sisiutl dancing 
pole ; N. to'qQit, war dance (H. 
to walk) ; TL nd'nilsm, a win- 
ter dance {= foolish) ; TL ia- 
tiati, a summer dance; H. ilo. 
ola'qa, potlcUch dance; N. 
ba'qu3, time when no winter 
dances are held. 

dancing implements (whistles and 
masks), N. H. nau'alak*. 

dancing apron, noise of — , TL ts'ok- 
oaMa. 

darling, N. aMa ; pet-daughter, 
a'taka. 

daughter, second H. k'auioa'qllek f ; 
only — , liau'ldseks ( — ks, fe- 
male). 

day, N. I*. naMa ; naMaqstala, hatt- 
ing day in month{ — qsta, month) ; 
nalaqo'tau, the sold day ; na - 
lagyillgya, back of day. 

daylight, N. ha'nitsum. H. 1&'£'1- 
qait. 

deaif, L. N. H. O. tlEl ; N. — oile, 
dead, pa$(, br^^ken ; Tlailei>il6 - 
lie. the dead Tlatletsitl ; H. — le, 
6'mple, the dead father. 

deaf L. N. H. gu'Ikum ; N. gu'- 
1 k u 111 q Kill 1 1 , mask of deaf man ; 
H. gulHk'o'ialo, deaf on one ear 
C — aio, ear). 
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de€Uh, N. wfinomgyila ; wa'lagyila, 

making die (onlj/ in song) (we, 

negation (?) ; — gyila, to make), 
decayed tooth, Tl. Nae'nsHB ( — she, 

tooth), 
deer, L. N. ke'was, t'ekyu's 

(=: struck against cheek), k'e'- 

Huslala {Nuquemis name), H. 

Q. k'&'mSla ; ka'mtlila, wliere 

always deer are found. 
Delphinus Orca, L. N. mft'q'enoq 

{= pursuing tecretly), A. H. O. 

ba'lq*enoq (= killer), 
dentalia, N. a'llBla. 
to desctnd river, H. ina'iUHEla (see 

Fust ; — tusEla, doien river). 
to descend mountain, H. kHiukqa. 
to desire, H. oiESEla'. 
to dip, N. ise'H'it. 



tlaqitl, to fall do ion in house ; 

la'qa, to go downward ; m^ok'qo,, 

to jump down; d'o'k'oaqala, 

to look down; Q. l&'qa, to go 

downward; d'o'k'oaqa, to look 

down, 
to look down, L. pEnk'B'mHit (pED, 

below ; — k • Em, outside of round 

thing ; — hH, v. a.), 
downriver — , N.H.G. — tus(Ela) ; N. 

]atu'8Ela, C4inoe descends river ; 

latusEl&'gyills, to walk down 

river (— gyilis. land), sunrise; 

Heitlato'dslH, coming downriver 

(name of Ka'nigyUak* in L.); 

A. toatusEl&'gyilis, sunrise ; 

iHft'iusBla, canoe descends river ; 

O. la'iup, to go down river, 
down (feathers), H. k*ds. 



dvrt=earth, N. d*£'kya, H. tRk'ura, to draw breath, H. tlHui't. 



N. DB'sa, tsE'sa. 

dish of eartlien ware, H. qa'lk-na. 

disK small grease — , N. H. ts'Bia'- 
tse, Q. da'qtia. 

large, N. llo'k'oe. 

to dive, H. tftVit, tft'sela ; ^head- 
long, A. tsast&'ak'a. 

to divide, N. waqsi'stant (waq, both); 
N. mftils'alitla, to divide in Tmlf 
in liouse (mftll, two; 6*a1, in 
half; — ill, in house). 

dog, L. N. Tl. H. wa'tse, Q. wa'ts ; 
N. ^ a'suB, eating dogs. 

dolphin, Tl. tistawu'lk. 

do not/ N. k'oa'la. 

door, L. t'B'Hila, Tl. I'e'g a, H. tl*. 
apE'tn. 

down, — aq>i ; N. iS'k'aqala. to drop ; 
k'a'sBqala, to walk down; oEk-- 
ft'qala, to beat time in slow mea- 
sure (2= straight down); akyai'- 
aqala, from above; L. isB'qoa- 
qala, cataract ; Walas'aqa', 
name of a dance (= great from 
above); H. soa'qot, to take down; 



to dream, H. ky 'ft 'line. 

drifting at sea, N. tse'lsa (log of 
driftwood on which a person 
stands); iseHa'yo, drifledoutof 
river; H. p*uqola'k*iIe, a log 
adrift ( — lie, on sea); knkie'i, 
many things adrift (k-'al'nEm, 
many); ' ya'k-oe, driftwood 
odrifl; ya'k'ois, driftwood on 
bea^h; ka'lkue, body adr\ft 
(k'alk— , body); k-au'qo.it, 
canoe drifts away. 

to drill, H. SElE'm. 

to drink, L. Da'q*it ; N. nft'naka, 
trying to drink; nak'E'lkun, 
/ — often ( — Elk, expert ; — ud, 
1); nanik'a'inatsa, wanting to 
give every one to drink; nft'k'atse, 
bucket^ — atse, receptacle); H.nft'- 
ktL, to drink ; DftqpB, nak-E'lk, 
drunkard ( — qs, — Elk, expert); 
Dak'a'msta, cup ( — sta, water); 
Dft'k'am, bucket; uaua'k'Eoi, 
watertight basket; Q. na^kii, 
to drink; na'k'Hio, bucket. 

drowned, Q. p'sque. 



Hud'tlaqals, to fall down ; uue'« 
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drum, L. N. A. H. Q. msna'tse ; 
N. ma'menatsila, takiag care of 
drum$. 

drummer. N. mi'Hila i=z strikinff), 
Q. mi Hi lis. 

to dry scUmon, H. ko'tra; ko'las, 
where ealmon are dried, 

drying frame, H. ka'lMo. 

dried salmon, H. qam'a's. 

to dry, N. ts'o'sa; ts'o'tet, JUhjuet 
beginning to get dry ; ts'o'tBmit, 
coll. ts'o'ts'otBin, salmon, half 
dry ; H. Xhb'fOi, dry ; tso'sk'ea, 
to dry head{ — kea, Jiead) ; Q. 
ts'u'sa, dry ; tso'sEms, thirsty. 

to dry, L. iK'mHuit. 

dry, L. k'aqo'la. 

dtUl, L. ieMnpa (=:bad point), Q. 
p'aspB'luQpa ( — pa, point). 

dfjDarfs, N. gyingyina'oBmis (= chil- 
dren of country). 



E. 



eagle, L. kfi'ik, H. wik' ; wi'kuilak*, 
painted eagle ( — ilak', made). 

vhiteheaded. N. nio'meqpa 

(mok'oa, white; — pa, point). 

ear, L. N. p'E'spaya, H. G. p'Espe'- 
}6; N. (awa)to'e ; ts'Kua'lola, 
ear is ^ick: H. — atoa; waqsodE'- 
toa, both ears; koa'koatoa, 
perforations of ears ; mo'koato, 
coll. mu'mkottlo. earring ; ll'o- 
qoaloa'le, ear is sick ; kulHk'6'- 
tato, deaf on one ear. 

earth, dirt, L. IsqEuis, H. tsqams, 
N. — is ; N. heistrt'lis, around 
the irorld (— cista, around) ; 
e'telis, again in earth : nKmo'- 
kwitsali?, alone on flat ground; 
— gyilis ; kiu"''qalalagyilis, coun- 
cilor of his otcn country, of 
earth : fi'nkoalajxyilis, his land 
cloudy : tlu'ilaOgyilis, wIkiU 



blowing on land; U'eqpek'*ft'- 
lagyilis, dancing around danc- 
ing pole in earth. 

east, N. mat la's (L. nautheatt), H. 
DBlk*; N. metl&'lanuk', having 
eeut wind. 

to eat, N. ha'raH*it ; Ieoied lia'mH'it 
he'l'eta, I eat again; hamH'i'- 
tsn, I am eating; hams'i'tlEn. 
/ am going to eat; ha'msa, to 
eat; lia'maa, trying to eat; 
hamft'putlBD, / pretend to eat ; 
Da'quamkH hamft'pa, aU ecU ; 
ha'nik'olisBii. leeU together with 
— ; haraaft'k', eaten; hamB'lk, 
pi. hBhe'mElk, eating much ; ha- 
mB'lkun, I eat often ; ( — Bik, ex- 
pert); hamaaaift'Iagyilis, look- 
ing for food ail owr world; ham- 
E'lagyilitlBQ. leatcontinucMyin 
house ; H. Iia'msa, to eat ; ha'm- 
spe, ha'intsilk, eater; bfi'm- 
ats'a, trying to eat ; li&'mEs'it, 
to take water and spit it out 
again ; hamasil'oa, rests of food 
( — aoa, refuse); O. ha'mspis, 
hamdzi^Ek, eater; hamdzai'd, 
spoon; ha'mstoa, to eat walking; 
Hi'niAEla, to know to eat ; ha'tn- 
is'aqilee, rest of food ; ha'iii- 
ts'imas, food. 

toeatmeat, N. k'asa'; k*'ak'ek*at8a'. 
la, always wanting to eat meat ; 
katsa'la, sound produced by peo- 
ple eating meat ; N. wa'sus, to 
eat dog flesh ; bEqbft'k *, to eat hu- 
man flesh ; baqbakuMatl, always 
eating human flesh ; kw&'k'uq. 
eating biscuit ; nEqna'k*, eating 
sallalberries ; lEqla'q, basket 
eater (?) ; g-oa'tg-ut, eating 
huckleberries; k'e'kyes, to eat 
much (k'e'nEm, much, many ; 
— 68, to partake of); O. k'a'- 
ikE9, to eat mu^h. 

ebbtide, I«. ga'lsaqala, H. tl'o'pH'it. 
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eelipse of $uti, N. nsk'B'k' (=noa{- 
lowed). 

egg, L. ts'e'k'uno; N. ts'e'kuat, 
egg-island ; H. k'sMqamin. 

edge, N. — nqe ; makylnqelis, at end 
of a row on beach ; gyo'q'Enqe, 
house on edge; k'&sEnqBniala, 
to walk along a plank; oqss'- 
nqe, one side of a flat object ; 
KomasE^oqelis, oldest of oil; 
wu'nqe, edge of a flat oiject ; 
waqsE'nqe, both sides; wa'q- 
SBDqelis, one on each side; 
ama-i'nqe, smallest (= smail at 
edge) ; H. tQu'neqaat, to jump 
along; wiwu'nk''apoi8, bottom 
of sea ( — apoa, under; — is, in 
sea); teA'ijQqe, youngest child 
(ts'a'ea, younger brother) ; O. 
wu'nk-q, edge of flat object. 

eight, N. mft'tlguanatl, H. yu'- 
tqoaus, Q. yutqa's. 

eighteen, N. mfttlguaDallagyu, H. 
yukquau'sgyu, Q. yuduqofis- 

gi'a. 

eighty, H. yutqsukaus, Q. yuduq 
pfiDkya'sk*a'p6. 

elbow, H. Q. tlft'koane. 

joint, H. aae'. 

eleven, N. ns'inayu, H. mEne'egyu, 
Q. na'Qugi'u. 

elk, la. tlo'Els ; Nuqnemis name : 
DBDd'Bld {= foolish) ; H. tlao'ls 
( — Is, outside (?) ) ; O. wudzi'H. 

empty, la. lo'pitl, empty house; 16- 
pH^pUo, you have no teeth in 
mouth ( — He, tootb) ; H. lopqs, 
— canoe ( — qs, in canoe) ; 16'- 
piil, — house; lo'pes, inside of 
man empty =. hungry ; lou'- 
mlsoa, — dish ( — tsoa, inside) ; 
lopla', a hole, a piece missing, 

end of anything, N. mfi'qpe. 

enough, N. wi'k'asBla, not to have 
enough; \re'k'*a9, idem (we, 
negation); ^i'Bmk'assla'sdqtis, 



with whichthe was not satisfied (in 
song), 
to enslave, N. k-'ft'k'akwis (k'*&'kyu, 

slave), 
to enter, Tl. gya'qtsoa (gyaq— . to 
come; — tsoa, »/i(o) ; H. U'tsoa 
(1&— , to go), 
to be envied, N. he'nakyala ( — kyala, 

noise), 
ermine, H. gy*i'lBm. 
European, Q. H. k-'omnsrua 
(k''dm — .rich; — irsiua, atmimih 
of riwr) ; H. k''6mHbiuakyala, 
language of white man. 
evening, L. tt'&'k'oa, Q. p*a'ncQUit. 
to examine, H. d'o'k'oa (see 7b eee). 
expert, N. — pES ; trB'tlEspES, an- 
gry ; laqt'otpES, expert in break- 
ing coppers ; H. nftqps, drunk- 
ard ; koHpis, sweating ; banisps, 
eater; Q. ha'inspis, eater, 

, — Elk, N. hamB'lk, eater; 

hamBMkun, / eat often; H. 
ntik'K'lk, drunkard ; ha'mtsilk, 
eater ; Q. hamdzi'lEk, eater, 
to extinguish, L. kH*i'lqit, H. kn'i'lqa* 
eye, L. N. k a'yak's; k'ayakesakos, 
thy eyes; N. (osto'e) eye; gyis- 
lo'e, something in eye; eikn- 
soqsto'e, with pretty eyes; H. 
k'ks, eye ; — qstoa ; liS'paqstoa, 
eyelashes (hap — , /lair) ; k'oa'- 
qsio, one eyed; ba'koanEmqs- 
toa, pupil of eye (= man in eye) ; 
trdqstoa'le, eye is sick; wunk'- 
e'qsloa, lower eyelid (=^edge of 
eye), 
eyeball, L. k'KpElu'qstoe ( — stoe, 

e^e), H. k'fi'pEle'. 
eyebrow, L. a'an, H. aaioi'H, Q. 

aa'ain. 
eyelashes, L. ba'pelik' (hap—, hair); 

ba'paqstoa (=eye hair), 
eyelid, L. k-EpElu'qstoe (?) ( — stoe, 
eye) ; H. o we'kyailtoe, upper — / 
wuDk''« 'qstoa, lower — . 



F. 

Jatt, L. H. k''o'k-nmS;L.N. — me, 
tl'd'sEtn^, ijb'n of fact; L. 
k'oatE'meya, tear on f<ut ; 
d'aullBin§, thttk {= ti-lt of 
fatt) ; me'imallBune, taofaeei; 
B. — mfi, — mil; tl'oqoinii'le, 
/a^^< tick; k'u'aiiie, tkin nffiee; 
u\k'mB,'\g, face bleedt ; ow^'mla, 
ehttk ; ta'u'uoqma, to aathfaee ; 
O. baitII(jutEm§, right tide of 
face (— kjut, opponUi. 

fating, IT. — k-am; ii^AaikWa, faeing 
btaeh; ha'Dk'am&IU, earioe in 
frimt of heach ; a'tlkaoi, hind 
tide of man, box (^^ fating baek- 
Mard) ; 4'llk'amala, houie fat- 
ing woodt ; Nft'nk'amftlis, bear 
fating teorld ; knft'k-ani&tla, 
fating ricer mouth ; k'okoms'- 
lis. canoe lying on tide in front 
of beach; L. llMkam&'iHa, / 
tiand fating tea ( — lie, ittrfaee 
nfaater) ; H. osk 'ume'k ya, back 
C— ekyn, back). See also N. 
BiDlle'k-um, fate of Binllae ; 
mliistuk'E'mt, to ilrike face. It 
wotUd tiem that — me denignatei: 
fact; — k'am, an action per- 



^ [Not. is. 

tofadtopUen. N. iliaa. 

to fall, L. le'q'it; le'qiUU, to fait 
into fire (— qllala. jtamtt). 

to fall into water, L. eIS'u'u. 

r iter fall*, L. kyo'tU. 

famUg, B. mane 'ma (see Qent). 

famotu, N. U'e'tloala j Eft'laite 
(name), explained at : famout. 

far, N. k-ue'k' ; L. k'oe'sala, tC it 
far; k'oe'ksoi. far aieay on 
other tide ( — sot, on other tide); 
E'oe'k-BOt'sDoq, people on the 
far other tide ; k'oe'EotK'aqelis, 
far other tide, end of world 
C — BDq, edge; — lis, land); 
k-ui'sBtIa, to go far off; B. 
que'salfl, far. 

fartkttt, N. — k-aUB ; be'beaak-aua, 
tlie loaett; e'kyakaua, above; 
Bolak'oak'aua'fo. tpeaking ia 
loueit totttt ; Dano'ukaua, the 

to fart Itaid of mile and female), B. 

fail, N. i'Ha ; i'Kakame, thefattett 
one; we'ualn, iloie (ne — , nega- 
tion); a, hft'lagyiliB. 

father. St. omp, B. &u'mp, Q. iLpf ; 
N. 6' inp\S,dead father ; H. ad- 
dretted : a's, ais ; addrcieed b^ 
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to fear somebody, N. wa'lipolo. 

feared, N. gyi'lEm ; gyi'lsmkya!*, 
the one really feared, 

to feaet, N. k'uiMas ; k'ui'lastBms, 
place where feaets are regularly 
held; k'd'lsBlas, peopU going 
to a feast 

to give a feast, L. tie 'la. 

feathers, N k'a'mqaa ; k'a'mquaq- 
stalls, feathers on mouth on 
beach. 

N.H. ts'ilkEm, coU. ts'Klts'E'- 

IkH ; ts'i'lkyEinpa, feathers on 
top, 

wing — , L. p'E'ilEm. 

to feel, N. H. p'e'Hula ; i&'knis 
p*e'Hiila'sd, bad to feel; H. 
p'epeyo'k-a, to feel among 
( — ftk-a, among), 

tofeU a tree, H. tl&'k'ama. 

felloto. It. kya'gyiqa (?) ; —lot ; N. 
g} d'uklot, tribe (= village fel- 
lows). 

fern, L. ta'kaam {Pteris aquilina); 
— root, L. f&'kum. 

H. ke'stEm. 

to fetch fire, L. A. A'noa ; L. acuno- 
ft'tlsQ, / am going to — ; L. 
ane'ka, to fetch fuel. 

few, L.li5Matlpeta'o( — petSo small). 

to fight, to make war, N. qo'mEllKla. 

to fight. Is. kBU'q'uit. 

against each other, H. ts'e'katla. 

always fighting, win a'lagy ills. 

figlUing place, ba'koqtEms. 

fin of whale, L. tla'kya ( — egya, back). 

dorsal fin of fish, H. ts'E'mte- 

gya (— €gya, back). 

anal — , H. tEmtEmua'tse. 

pectoral — , H. k'a'lk'alkEm. 

to find something unexpectedly, N. H. 
tlo'k'oala ; this term is used es- 
pecially for meeting a supernatu- 
ral being; tlo'k'oe, what is found 
unexpectedly. 

to find while walking, N. k-'&kasky. 



JDa'la (see To walk); in songs: 
tayukuiD&'la. 

hand and fingers, L. k'oa'k'oaqtsane 
( — tsaue, hand), H. kt a'k*oaq- 
8k3a'De ( — ^skyftiie, hand), O. 
HiHnaqsky'ft'Le ( — sky'ftne, 
7iand). 

first finger, L. ts'e'mala, H.O. ts'sm. 

second — , L. no'la (=elder brotlier), 
H. k'om. O. k'&'qte. 

/Aird— , L.-ft'U'aq,H.8fft'lo,0.8ft'le. 

fourth —, L. kH*et, H. kH*e'ta, O. 
kyida'. 

finger ring, L. k-e'k-atEqtle, O. k e- 
k'Btgyft'ne. 

fir, L. iaiaqpS'lamis ( — mis, tree), 
H. ane'oas (=fuel (?) ). 

fire, N. He'k-ala ; Bek'ala'lani'kye, 
mountain is on fire; la. N. 
lE'k oill, fire in house; — qilala. 
fire, fiames; o'qilabi, fiames ; 
tu'qtlala, to jump into fire; 
LanHtlala, kettle on fire (ban — , 
vet^sel); k-aHtlalat^e, great fire 
(k-ai, much; — t?e, large); 
te'qtlala, to fall into fire ; H. 
Qui'ltEla, fire; lEguMas, fire- 
place ( — ill, in house; — as, 
ploM); tqtia'lis, to jump into 
fire ; O. Quliki a'ge, fire ; 
k'aintlala. large fire; tqila'la, 
to jump into fire; Qu'ltQalta, 
lightning ; kHa'ktlaldda'ise, ket- 
tle ( — ^atse, receptacle). 

fire drill, L. &'nEk', A. ano^kn, H. 
ano'k. 

base of fire drill, H. apd'k (used 
with ear wax). 

firm, immotable, N. a'latle ; ale's, 
immovable in ground; ale'tl — , 
in house; i\]e' iSKm, firmness. 

first, N. gyii ; gyilgyila'iil, ancestor 
(=zfir9t of hoHst) ', gyS'Iamus- 
tala, salmon beginning first to 
ascend the river; H. gyft'la ; 
gya'lu*it, first time. 



flih, H. ma'gjilla (Me meft', »alm«n ; 

— gyills, eartk^:aU). 

tp (t), Tl. t'o'iop. 

f (T), Tl. qo'llaua. 

fitUinr. L. k-'&lk-, H. k'nnE'm. 
fur deep tea, L. niakia'aul, H. 

mE'lEk. 
fi»t. It. k''o$'k'otsK'ni»e. 
fiee, K. B. sky'M, Q.alkyo'q; — round 

ohjerlt. ilkfa'Bk'Biu ; — long ob- 

yell, alky&lsq. 
fifteen, H. H. ikj'a'gju, O. Bikya- 

gn'u. 
fif^, H. tky'i'ksuk.a.Blkrapcnk-'- 

A'popCIlK 

fiagetaff. H, SKDlld'p'iq (— p'iq, 

pule). 
Jtof land, N. A. oui'lia, N. Neiho- 

kuisti'lis, aUme on fiat, open 

fiee, Zi. H. lopenlK. 

fioodtide. L. iu'nakoa, H. iq'oit. 

to flood, V. A'n'ii; d'npali'B, cov- 
ered by tide; d'upE'lB, to fiot}d 
ground ovtnde of hoiut 

floor <tf houee, H, —ill, H. *iil. 

flower, L. k'o&'ean. 

$p. (T), a ahiU —, H. koi'k. 

up. (T), red and blue — , H. 

mnie'e'k'olH. 



* [Mor.U, 

around fooliehneu (— isU, 
around; — tsEin, — wm,' — k-i, 
female ^=ma-ie to vatt aroujvi 
tvergtehere like a fool} ; Nu 
tlk-nUgyllia, alwagi aeliag like 
a fool; NQilDuilBli'kya, high- 
eel ofallfoole; Nu'ilaila, <t"»i- 
tlar to a fool; Nu'tUmo, bom 
a fool ; Nd'ntlEmgf ila, mak- 
ing foolith. 
foot and leg below knee, H. gyukoiu', 
L. icyu'koae, H. kokue', Q. 

N. H. a. (aq)si'tFe ; o'pa- 

t>eiFe, foot of (in olijeel ; L. 
tB'6Ql^^^u'tee, hoofe ; dqtlak- 
ai'lse, herl; B. amEa'lltBilse, 
tkin of hult ; jii'qiiteHBitBe. 
dancing Irggiat ; kuk'utai'isa. 
tkin offeti ; Q. dzaqdzuqdiiiBB, 
dancing Irggini. 

fore^end, N. — eoe, L. o'kv one, fore- 
head ; aikya'oe (,^ good fore- 
head) ; k'oati'e'oe, tear on fore- 
head ; iB'eqe'iie, dancing cap 
(tB'uk-B, geereti) ; Tl. yiqo'eod, 
dancing cap ; iVeaVoe, ikin of — ; 
Ri'si'iBu. aotfi head inntk for 
Tlokonla; oka'Me, forehead on 
ten (—lie, on tea) ; B. O. tak-e- 
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forty, H. mok'Buk, Q. mopEn k-*a'- 

popRoa, N. Mamo'sk'amBE'n- 

koa, tarrying four round ones, 
fox, iohiU'taiUd (?), H. mok'uqt 

(mo'k'oa, white; — qt, end of 

body), 
fragment, N. — \%isa ; Quft'kunateEfi, 

— of eanoe ; qa'lk'oatsEs, — of 

dish, 
those free from TseUd'ek-a, N. k'ue'- 

k'utse. 
my friend! N. k-ftst. 
to frighten, N. bawi'natla. 
to be frightened, L. ts'E'ilkyn. 
frog, Jt. Tl. wok-'a'c, H. atsi'. 
front, H. traa— ; tra^kam, — of 

box, man ( — sk'aiii, outside sur- 
face) ; tla'saUe, painted front of 

box; tla'sanoa, — of liouse, 

island, round object, 
fuel, L. lE'k'oa ; fireplau, lE'k'o-itl 

(=flre in house). 
fuU, L. H. a. k-6'uta : H. k*5'i'auq 

gia ba'mhimisa, this box is full of 

food, 
to make fun of somebody, N. fta'mt- 

lala. 
to make fun of somebody* s wordi, N. 

gu&'k'wala. 
funnel for mending kelp bottle, N. 

ts'etfl'squiuBf a' wae. 
furseal, L. N. qa'oa. 
future, I«. N. — U ; gaDE'intl, — tHfe; 

qua'kunatl, eanoe that is mak- 

iftg. 



G. 



game of hoops, N. gyft'nae, A. g)'ft'- 

Datala. 
game (children stand in a tiicle 

around one who tries to make the 

others laugh by tickling them), 

A. quA'Di. 
gens, N. oEm'e'mut. 
ghost, L. N. bakuine'i {from bakus, 



man), la'lenoq ( — enoq, peo- 
, pie), H. loa'tl; N. Idld'ilalatl, 

ghost dance ( — ^latl, dance), 
giant, N. he'itse (=</i« great one; 

— ise, grecU). 
gills, L. k**o'6en&e, H. g'u'ntpe. 
girl {aboui tweloe years old), L. kya- 

y&'lam (== little woman), H. 

g'anE'mo. 
to give, N. ts*a, H. tsoft'. 
glabella, H. k''akei(>a' (k 'ak — , 

notch; — eioa, forehead), 
to gnaw, N. ky'a'pa, H. py'ft'p*et<o. 
to go, L. N. la — ; 16'otlid, — out of 

eanoe ( — ollt, out of canoe); 

laqta'la, — out seaward; la'lao- 

tla, always going across; laqs. 

— into canoe ( — qs, in canoe); 
le'istairt, — around ( — istn, 
around); latu'sela, canoe goes 
downriver; latu'selagyilis, walk- 
ing down river; O. \ba'\\, to 
enter ( — ill, in house); laqs, to 
go into canoe; H. laai'il, to enter 
( — ^ill, in house); laai'iln, to 
carry into house ; laq^i'ua. to go 
through; la'qa, to go downward 
( — aqa, down); leinakula, to go 
moving towards an object ( — na- 
kula, motion); toua', to walk ; 
tolsoa', — over a plank ; tokoia', 

— over a pile of planks. 

N. g'o'lsElIn laq Jobn, I am 

going to John. 

to go to look for , N. — ufala ; 

qoa'qoakuia'la, — canoe; bft'- 
nallaiala, — canoe =:z to go to 
buy a canoe ; bamasuift'lagyilid, 
always going about to look for 
food. 

go on! L. wekla'a. 

god, L. k-ants'o'ump (^ our father); 
k'ants amiqala'soe {whom toe 
praise). 

good, L. N. aikH, H. Q. aiH ; N. 
aieaka'la, good among otiiers ; 



Bom.] " 

e'lgyillnlii, gpod on valer ; 
ia'qsum, biii ; i&'kBlm. eavte 0/ 
«nl ,- e'iknin). i-auM c/ gooA 
iXitfk, etC); eikHFoqHIo'e. m'tA 
fyretf]/ fye* ; eiky'ea, land 
i= good beoeli); slHp'aqHia, to 
upeak good of one; H. aiknllB- 
knlig, gooti, fii't bench; inkn, 
bad ; O. ainps. good tatte ; 
BiBp'tt'la, gimdnneH; a.\gy\Ks\lVi. 
land (=^ good beae/i). 

goodby ! L. alB'kyaBlii, H. wlle'- 
Hseqn. 

gootf, L. DB'qftk'. 

grandfathfr, I>. N. H. g'a'g'Bmp 
(g&ga's. thy — ), O. g«g a'p- 

grandion, N. L. ts'u'qiemii (ts'o'- 
qllEDia(T) ), H. U'o'qilEitia. 

gmnddittightCT, St. IB'o'qlvmnk aB 
(iB'6'qilRmHkas (!) ) (-kiix, 
femnUy, H. U'o'qitBDiBk'B 
( — k. f, f email). 

to graep, L. k'o'etatl. N. da'u'il, H. 
IqBEniti'. 

grate. H. ky'e'iEm: N.ky'e'lokwiB, 
graaty place. 

grate, L. legia'yii, H. tBuwI'k", A. 
Bl&'k-. 

of chief. A. ik'«I6'eiii. 

tn tree, B. ky'a'kqUiIak' (Bce 

Founiltili'iii). 



prtat-greal-gTandfathtr, H. e'l'oB. 
greatt of olaeken. B. lld'oa. 
grebe, N. fc-'o'lsq, 
grten, Ii. llB'nqa, H. le'qa ; le'qsKDi, 

green blanket, 
ground, K. — gjis. 
^rf>tu«, L. lioDiliom (T), Tl. mft'k'o- 

alp, H. nikyRla (— ala, in 

uoodi (?) ). 
group of, N. — qsBm ; t'&'t)oqsBnl, 

copperplate* tied together; gye'q- 

BEm, a group of ehieft. 
to grow, IT. k''i a'qa. 
gum, Ii. k'oali'kH, TL k''oft'k'OB)B, 

H. k'ole'B. 
gun, L. ha'DllBin (see Arrow), N. 

h&'nallainla. to go to bug a gun, 

a. kytilai'o. 
guttt, B. ta'til'ii'in. 
Qyimanoifq, <k. Qana'kB'iala. 
Syitamat, H. O. Q&Ula'. 
Oyiiamat language, a. awi'kyala, 

= eortectnoiK. 

U. 

Haida, H. Tlakla, O. Qa'eduq. 
to hail, L. lai'lqn, N. Ui'lqniiB, H. 
UE'tqpis (^ knowing to — ), O. 

hair, L. B&'.vn. O. H. »i'a, L. IT, B. 
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half breed, N.ma'matratfe (==young 
of whiU man), 

halibut, L. N. H. p*o'e. 

dried, H. d'a'los. 

fabuloiM, N. DBmBfi'lik3*o. 

haliotis, L. N. A. H. ai'Htsum ; N. 
AiHtsum&'lUlilak', made — in 
houne; AiHU>anik*amlit1, cov- 
ered with — in home; &reiH- 
tsEin, real — (?) ; A. Aletsum- 
k'aDak'. 

Hamate'a, N. li&'mals'a, H. tani's. 

hammer, N. liky'ai'o. 

, etone, L. N. pKMpslk, H.p'&'* 

yoq, q&'utse ; p'a'yoq t'e'sRm- 
ft'qa, tfu hammer is of stone, 

hand (and fingers) , L. k'oa'qoaq — 
iFane, H. k'o&'k'oaqskyane 
(hands); hHia'so, Q. hft'isu ; 
L. N. — tsana, tFane ; k'Em- 
qotltsa'na. left — ; tre'stPfine, 
skin of — ; he'iilkyutts'a'nR, 
rig?U — (= right opposite hand); 
k''uUa'De, sear on — ; t'at'i'q- 
ts&Da, to scratch — ; H. Q. 
— kyfine ; k'uk*u8kyft'oe, skin 
of hands; ha'itlkutkyane, 
right — ; k'oqskya'na, to cut 
off — / alHskyaD&'la, blood on — ; 
6wfi'gyatlkyft'ne, back of — ; 
p&k*'atlky&'ne. palm of — ; Q. 
HiHDaqsky&'De, fingers; k-'e'- 
k'Etgya'ne, ring, 
to hang over rope, v. n., L. k-ft'q'uit. 

V. a., N. ke'Hoa ; k-e'us, wash 

line (== place of hanging); k-'e- 
Hustal, woman hanging wash 
( — U8ta, up). 

one's self, L. mo'kuaqot (moq, 

to tie (?) ; — aqa, down). 

to hang on to nail, L. le'kuitl ; N. 
lek'uqst&'e, something hanging 
down from mouth, 
to make happen, N. k'oe'gyilisa. 
happy, H. aikyek sla' (see Good), 
hard, L. p'e'isa. 
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harelda glacialis, H. a'anak'. 
harpoon for salmon, L ale'winoq, 

k-atlaya (katla'yo (?) ), H. U'- 

a'kyEm. 

double point of — , H. kqpa 

= notch point. 

shc^t of — , H. nia'siull. 

sealing harpoon, N. masto. 

hat, L. N. llEtE'mtl ( — Emtl, head 
cover), H. k a'it ; N. gye'k amtl, 
chief's hat (— gye, chief); yiq- 
u'mtl, head mask (= dancing 
head cover); H. irE'kyimtl, 
wooden hat for war. 

to hate (see Envy), N. tie'selasue, 
the hated one; b&Mnakyalasd, 
the hated one ; lie'nakyala, to 
hate, to slander (?). 

haU'hau, H. b&'ok'hAok*. 

to have, N. aqno'kuate, he has it; 
— nuk, having; Metlft'lanuk, 
having east wind; EoaHilano'- 
k u ne, having smoke = who always 
gives away smoke. 

head, L. qums. H. G. haiHle ; H. 
— kea ; k'usk'ea, skin of head ; 
ll'oqk-ea'le, head is sick; tak*- 
keft'la, head cover; k'a'tsoa- 
k ea, crown of — / tso'skea, 
dried head. 

- to cut off head, L. k a'fiMt ; L. 
N. ka'gyik*, /uad cut off; N. 
qaue'k', head cut off. 

head ring of cedar bark, Tl. k-age- 
ma'la ilft^koq, H. tr&'koSioa 
( — eioR, forehead) ; N. Yiqumft'- 
lakilukS made to u^e lua^l dress. 

head presser, H. qape'loa (qap'e, 
cradle; — eiOA, forefiead). 

head, top of a thing, N. o'qtie. 

of river, N. ogyeqtoe 

0/ land, cape, N. o'kuitEme ; 

O'kuitBmftlis, — on beach. 

to hear, H. lia'umetl, k'&'uwatBia ; 
k'fi'wat'Es, with good pouter of 
hearing, 

140. H. PRINTED MARCH 37, 1898. 



S8 



htart, L. Qo'k'e, 



a'k-ae, H. 



hsmen, Tl. lo'un, nft'la, A. iKua' ; 

N. iB'aagyilm Am«<>i maker, 

nauM <if the raven, 
heavf, H. goio'k'. 
Am{, Ii. dqilakri'Ue <— alue, foot), 

H. Oqtli'tlmoa. 
htmloek, Ii. tU'nBk-, Tl. koa'q, B. 

lo'kodB. 
hermaphrodite, H. koa'lk'. 
herring, Ii. H. wa'oe ; H. WH&'ne- 

gyila, uftM-f herring vm to 

roe, freeh and dried, H. aa'nt. 

rake, L. tleia'io. 

to Ama ftith aat, L. N. to'pa ; so'paio, 
use ( — aio, tn(f^unKnf);H.k'^'■ 
koa. 

to JIM#, It. wu'na. 

high. It. N. al'ky'a. H. aiky'e (eoe 

A^A teater, Zi. t's'lspEnie ; H. 

Iqoe't, itiijtood; Iqume', it i* 

highwaUr. 
km, gently iloping, I>. aikaiBeu (aee 

Bigh). 
to ha, L. k-'a'pa. 
to Ao(d 6y ear, N. ni's«. 
Aole, L. ko'qsoala, N. gnS'qoe ; H. 



[Nov. 18, 

gfu^t&'u, hou»e it I'n voter; 
gyok, afjo.- wiMer village, 
hotite teifh many tUpe, Tt. tso'ya- 

XL — UBniB, o.natsB'iiiB, large 

on pUe*, H. ky'a'kia =/<mnded 

houirfeUow. O. w&'oill. 

ineide of — , houie floor, — ill ; 

N. ts'ai'llBln, to run into home; 
Id'wiLt, to Jump — ; d'o'quiiU, 
to look — ; wA'wakuliila, to 
bark — ; k-filyeqeli'litl, carry- 
ing in mouth in hmue; mo'tFiil, 
chi^'i mfe = keeping fromfloor 
blaaketi; ku'inBelallil, clean 
hoiue ; lE'k-oiil, fire — ,' hao- 
i'tl. keUle on floor ;A'b'V.oll\\\9L, 
to look into — ; 16'pitl, emptg — ; 
laaS'tla, to earry into — ; taai'tl, 
toenUr ; O. g'oa'iU, totitin—; 
irA'oiil, houee mtte. 

humming bird, H. ko&'kumta. 

hundred, O. Bk;oq bBgua'num ^ 
flze men. 

hungry. N. Zi. p6'Bk-a ; posk-anloil, 
J am — to you ; H. O. pd'ea 
(— e», intide of man); K. pawe'- 
tsic. one ahom the hungrg aikfor 
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[Boat. 



infant, N. wi'sa, O. qfibq (see Cra- 
dle). 

inland, N. ft'tla ; atU'lenoq, inland 
people = toolvee. 

iniide, N. oUa, 5t8o' ; la'tsut, gyi'- 
tsdt, to put pit object iato a box ; 
tlB'DQlsat, to put long object iito 
a box ; ei'lqtsut, to put blanket, 
shirt into a box; k'apa'tltsut, to 
put round thing into a box; 
aqtsu't, to put anything into a 
box; kya'iso, it ie in box, lid 
closed; kyeteo'mo, ky&'taqtle- 
mo, it is in box, lid opened; 
hapa'mtso, hair in armpits; 
ts*iHt8aMa» headache; Tl. gya'- 
qrsoa, to enter; H. o'tsoa, in- 
side ; gye'isdi, to put into ; tuQ- 
taoa, to jump into; lou'mtsoa, 
empty inside ; Ift'tsoa, to enter ; 
ha'mtsoa, hair in armpit, 

a second thing intide a larger 

one, N. he'l'o ; heruts&'ls, a 
small house in a larger one / he'- 
1 ' uUo. a small lake in a larger one. 

of mouth, N. awetlqft'oe. 

of salmon, birds, N. awiise'. 

of man, H. owa'qte, N. — is ; 

se'ilis, snake in belly ; H. — is ; 
lope's, hungry (= inside empty). 

corner, N. o'ne. 

instep, H. wi'gyatlsi'tse = back of 
foot, 

instrument, N. H. — aid. 

inter stiees of fingers, H. owaqts'Esfi'- 
wa. 

inventor (see Councilor), N. kue'q'- 
eDoq ; Eaekuaqfi'oe, great — . 

to invite, N. a'etsesta, to invite all 
around to feast ; k'o'stitses, to 
invite guests arriving in canoes 
to land, 

island, L. N. makya'la, distr. maa'- 
mkyala; me'mkumlis, islands 
opposite village; H. tl'eky&'e. 

at low water peninsula, H. weq- 

tlai's. 



J. 

Jaw, lower, H. wunk'euqte (= edge 

of mouth). 

joint. H. aqak-'B'm. 

blue jay, L. ku'ckuc, H. koa'elsqs. 

joint, H. kqta (notch (t) ). 

juice of berries, L. safi'k*, H. k*oe- 

le'rf. 
to jump, L. N. tu'q'uit ; N. tu'qwuls, 

to jump upon ground; to'witl, 

— into hou^e ; tu'qsta, — into 
water; tuqtla'la, — into fire ; 
H. tqua'lut, — towards; tqt1&'- 
lis. — into fire; tQu'neqaut, 

— along ; tq'oft'qa, — down ; 
tQ'o'iltsoa, — out of; tQsi'oa, 

— through ; tQsd'steoa, — up ; 
iQstH, — into water; tQtsoa, 

— into; O. tQui't; tQtlft'lls, 

— into fire ; t<^8ta, into water, 
(salmon), O. t*a'iema. 



K. 



to keep on, to continue, N. iaOa. 
kelp, Ik pfipok'oa'Dim, H. wft'wate. 
kettle, N. hani'll, — on floor ; ha'- 

DHtlala, — on fire ( — Htlala, 

fire); H. Q. gy'&HtlaloMalse 

( — atse, receptacle). 
wooden, L. k**6'laUe (—atse, 

receptacle), H. ky*et1aMl, Q. 

kyeba'tse. 
to kick, L. koa'c'it; H. k'a'naqElt, 

— with toes; tse'qoit, — with 

heels, 
killed, N. ky'e'lagyuk'. 
to kid, H. Elq, tlatlala'. N. halqa ; 

halai'o, means of killing ; lialq- 

BiuaHis, killing on land at mouth 

of river ; tia'lq'ainoq. murderer; 

ha'lqagyilukS made to kill; 

halqabo'e, killing underneath, 
killer whale, L. N. Tl. ma'q'enoq 

(= knotting to pursue secretly), 

A. ba'lqaaiooq, H. O. ha'lq'- 
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dDitq (,= mardtrer); B.bA'\q'- 

alDo'quilHk'oe, kiUer ktUU ; 

bA']q'»\]ek',paii,UdkiU«rwhalt. 
kindiy, N. e'ikjala (,= good noitt ; 

see Happy) ; k-ek-ak&'lis, a 

dance tai-l lo mean : nery on« 

kind to Aim. 
knift for eUaning tkint, L. ky'uu- 

wal'6. H. k'Buwaf'O. 

fiih knife, H. k-qtsBDi. 

potketknife, H. qt&l'O, O. k-et- 

k-IA. 

largt, Ii. gy'i'qola, Q. U'u'lla. 

of hawinalatl, k-'a'ntUio. 

ttont knifr, H. DBbai'd. 

knot on tree, N. k-o'k-o* ; kokoq- 

p'e'kje, — on loiter part of trie 

(^: Jtrmf 01) thinbone ; — p'e'kye, 

ihiabon*). 
to know (see To hear), L. k''il'ttam, 

K. k-ft'la; kS'lamoiI, he — it; 

k'S'lak-olita, Iht world knowe ; 

H. k''ao'iliio'gua, I knoie it. 

I do not know, H. Bo'la. 

knowing everything on earth (see 

Slory). nu'qnemis (see Wiie. 

Name of the animait in mythl). 
knuckle, H. ok'ola'. 



[Not. 18. 

giee fifty bliinkett to each in pot- 
lateh (^ to make large); awo'- 
llj'dq, large hoaie; Tl. b'tata; 
dniBisE'ms, targe houit ; O. 
ao'mas, H. k'fi'kyas, k-'aio'- 
kyaa (^= reailg large, mueA); 
k''etsoa', large lealer ; k''eH- 
tia'll, Urge fire; N. k'e'qilala, 
Urge fire; k''aHt1alaiBe. place 
of great fire; Ck''e'kyena, mang 
on drifting lag). 

largr, N. — te; gyo'ktee, large hovte; 
pjigj o'qif e, diitr. large hoaeee; 
Qiia'tjQaku'nalse, large eanoee ; 
K. K'o'tilBu, large onepoiniing 
to earth. 

la»t, H. wala'qtle (— qlle, hind) (ice 
Daitghtrr). 

to laugh, H. da'Mila ; dStltn'm, 
laughter ; O. di'lla. 

Ihmneheanocli. wiqslKu q^quB'- 

laty, N. L. k-'&'msa ; L. k'a'msEn, 

lam —; K. K-'ft'rasiHtle, — on 

top; H. kyskfts. 
to lead hanfite'a around after Tla'- 

ekn, K. H-a'ieka. 
leaf, I>. pa&'k- ; pa&'kmi'. mapU 

(=^ leaf tree); B. niemfi'eqtiao, 

O. qa'k'um. 
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— qtle. hind), — tamo ; koak*. 

tfi'maluk, having splint in leg ; 

k'uk'usqt&'mo, skin of legs above 

knee; Q. kyukqot&'moa. knee, 
UgginSf H. te'tBlqis'oa ; Q. dzudzu- 

qUi'ua, dancing — (isila&, foot), 
let us not/ N. koft'lanits. 
lid of box, N. kok'etaya'no, gyi'- 

SEqstal. 
to lie down, L. kuli'il (— itl, in house); 

H. ka'lkuitl, lying person, 
to lie down to sleep, H. la'Hstaitl 

( — itl, in houne). 
to lie on back, L. netle'Uo, N. d'e'- 

kyatla ; D'eikya'la, lying on 

back on sea; d'e'intlala, lying 

on back in fire, 
to teU a lie, N. tle'lkoala, H. ke'- 

ik'QB. 
lig?U, N. n&'k'ula ; na'qnalkya, day 

by day(1); Naqnaaisilao'k'oa. 

making tJie earth always lighted ; 

Na'qoaikyim, making light ; 

naqnaais, earth being always 

lighted; na'k'oatlaio, means of 

giving light; Na'qnaikyimgyi'- 

lak', made light maker, 
to light fire, L. H. lEk'ue'la. 
light {not heavy), H. k*U8. 
lightning, L. tlEDe'quit, Q. qu'lt- 

quta (see Fire), 
lips, H. sali'qte (— qte, mouth), 
liquid, L. ift'qa. 
tit listen, N. H. ka'watEla, Q. k-a'- 

tEla (see To hear), 
liver, H. irEgye's. 
to load canoe, L. mft'wa, N.mofqsEla 

('—q9,in canoe), H.la'qsut (— ut, 

«. a.), O. w&'oiEqsut; wfi'mo- 

tltut, to unload ( — oilt, out of 

canoe; — ut. v a.), 
to lock, L. pa'k'Eiut. 
locked, L. koe'tlkient. 
log, N. t'Ena'e (?) ; H. ya'k'oe, drift- 
wood; p'uqnal, a log always 
drifting on same place. 



long, L. N. gyi'Jla ; N. gyilta'la, 
— river; gyilte'itl, — house; 
gyi'lsgyiltEm, longheaded peo- 
ple ; H. a. gyllt. 

m<mth of long shape, N. Is'e'k*- 

atla. 

in composition with numerals, 

N. H. O. — tsq. 

long ago, L. H. k'aiuMutI ; H.k*ai- 
u'tlulKats, in reference to invis- 
ible objects. 

to look, L. N. H. G. do'quit; N. 
dofok'ala, — among; do'- 
quitla, — into house; doqtsas- 
taitlfila, Jie was —ing into house; 
doqsEmaintlak, / — after; H. 
doqoqtla'la; — ba^k (— qtla, 
hind; — la, v.)-, dok'oitliia, — in- 
to house; dok'oaqala, — down ; 
doqsistala, — all around; doq- 
sostewala, — up ; <J. dumdu'k*- 
qk*a, — among, 

up, L. eikyak'E'mHit (= to 

make face up), Q. Hft'tsla. 

down, L. pEDk'E'meit (= to 



make face down). 

along, H. koe'k'a ( — k'a, reach- 
ing towards). 

loon, H. bft'tla. 

to lose, H. tekoso't. 

loud, N. ha'sEla (see Council), H. 
ia'ky'ek'la (= bad noise). 

louse, L. ken. H. g&'ina. 

to louse, L. k*'u'ila. 

low, H. DE'qwas. 

low voice, N. ao'lak'ula ; ao'lak'- 
oak'awaso, the one speaking with 
lowest voice ( — k*awa, extreme; 
— so, participle). 

low, the lowest house of a row along 
river t N. gua'pe. 

low water, L. ky'S'ta'aias, H. 11*6'- 
palis. 

lungs, H. qu't>a. 

lynx, K. w&MasHE (= large tooth) 
( — SHE, tooth). 



made of —, K. — tess; I'e'aamliBf, 

made of ttono. 
to mate, H. H. — gylU : K. o'raa- 

gylltt, to make ehitflaineu ; 

Iie'll!gj'i1lk-Al&, alieayM wanting 
toeiirei\ie\\.\—, r^Ai); wS'oum. 
Bj-ila, death; ^A'aig3\\».,to feed; 
iB'wagyila, litavtn makir; 
ha'lqagylkk', madeamurd&rer; 
K-oe'gyilftk', made a whale; 
T'e'sumgylUk', made ttone; 
k'oe'gyillsa, to make tomelhing 
happen; — ila ; tB'miila, to beat 
time; H. ft'iiigyil», to cook; 
— guila; go'guDa, to make hoate; 
wi'guUak'.pnwteii eagle; — ila ; 
halq'ailak', paiiittd killer whaie; 
lle'Huila, to make mat; Q. gyu'- 
gu[la, to make hotite. 

to make fire leithfire drill. B.BEla'. 

man (homo), N. H. bEguft'Dum ; IT, 
bBg'u'a,maninaoodi; beql fk', 
eating human firth ; baqbaku'l- 
ail, alaaga eating human fleth ; 
BaqbakuiLlaaufii'wae, altaayt 
eating human fieeh at mouth of 
Titer; bEgya'sli, widoteer ; bfl'- 
guata, to talk (man); bS'bskuin, 



IKOT. «, 

maple, L. paVk-mia (= Uaf trtt). 

married, H. bft'iak'. 

martin, L. W. tlK'k-Rk-,Tl. tl&'klk-, 
H. raB'«tlk-an. 

martin blanket, H. tlK'k oqHBm, H. 
m&'maatlkail. 

matk, L. N. H. yi'qamtl (yiq— , 
danee; — amtl. head eoter); B. 
ha'lqamtl. kQUr whale maet 
(ba'Iqa, to kill); nM'uae, email 
wolf'e maekfar Ttdkoala, vioth 
on head ( — iuae, forehead); 
nau'atak' (general lirmfor danc- 
ing implemente). 

maet, L. lau'apsk', H. yai'uaspek-, 
O. yu'p'iq (aindpole). 

mat of bleached cedar bark, N. gyi'- 

diagonal, L. N. Q. tle'wS, H. 

tle'oa 1 tle'Huila, to make mat. 
diagonal with blaek eiripee, V. 

tcft'lsaeuq. 

for tatmon, IT. yipelo'. 

of bulruthet, IT. kulS'e. 

etrande parallel to rim, N. laS'- 

kuitl. 
m*. N. gja'qEn. 
meat, L. kMb. 

medicxTte, L. p&la's, H, fi'qsa, 
to mend, IT. bai'stlila (= to make 




I'm.! 



63 



[Boas. 



midniglu, L. nak'e'kle (see Middle), 

H. k-'&'ikya, O. k''a'8k*amlya 

(k**a'8tiM, noon), 
mild, V, iantlsme't], made — {in 

eong). 
jnUt, H. d'B'lgyiro. 
mink {Putortue tison), Xi. N. mstsa', 

Tl. H. ko'na, O. kuoa'q ; N. 

Khoh, in talee {probably bor- 
rowed from the Coast SaHnh 

k'ft'iq); N. K. Tl. name in 

myths : tle'sslagyila, sun maker, 
to miss, Xi. tie'k'oa. 
monster in sea, L. ift^keim (=r cause 

of evil), H. i&'kHis (= etU in 

sea), 
moon, L. mu'k'ola, A. H. oo'si, O. 

gyidzo'a ; A. in myths Kye'16- 

yak-ame = the first one. 
morning, L. na'H'it (= light), H. 

wi'otl, k'oa'k'aai'la, O. na'q- 

k'oa. 
mortar, H. mskoa'tse (— atse, recep- 
tacle), 
mosquito, H. k'a'eqa. 
mother, L. N. abB'mp, H. O. abd'uk, 

N. L. &t {said by children), H. 

ma'ma {said by children), 
motion, N. H. — oakula ; N. mft'oa- 

kula, to swim {=flsh motion); 

K*'dmBna'ku1a, getting rich; 

H. leioa'kula, to go toward; 

tlftna'kula, bark breaker ; 

k'dkEna'kuIa, axe (see To hew); 

k'dina'kula, to go straight ahead. 
to go far off moving, k-ui'sEtla 

(see Far), 
mountain, L. ofkye {borrowed from 

Nootka (?)), A. kok-8, H. 

g'o'guif, O. wawe'8. 
with snow on top, H. nask'Em- 

a'la (oa'e, snow; — sk'Ein, 

round thing). 
goat, L. mE'lqtlo, H. O. 

ts'&k*; ts'ft'kgyila, where 

many — . 



mountain kid, H. memE'ntl. 

blanket, L. N. pElpElask'E^m, 

H. to'atsaqk&'utl. 

tallow, N. !a'8Ek*. 

mouse, N. L. gyigya'tsk*, A. tBft'mi, 
H. askya'nek'qs {female). 

mouth. If. N. A. H. O. sums ; N. 
— qsie , trS'UEqste, skin of — 
(a'oaqstd, mouth)', ak'aqst&Hs, 
with open mouth on beach (ak* — , 
open mouth) ; pE'nkyutaqate, 
chin (= below opposite mouth); 
te'kuqsta, carrying in mouth; 
nft'laqstala, carrying day in 
mouth; k'amquaqstalis, feath- 
ers in mouth on beach; bft'paq- 
Bteya, beard; ekyut'eqsten, 
palate {= ab<tve opposite mouth); 
H. ^qtae ; bft'pqtae, mtts- 
tache; bitqta'la, a cod; basq- 
ta'la, council; saliqiS, lips; 
k'atqta'Ja, labret ; po'qlae, 
(esophagus ; qtlqta'e, pipe stem ; 
trdqta'la, sick at — ; agya'qtala, 
to scold. 

opfn mouth, N. ak* — ; a'k'etl, — in 
house; ak'aqstftlis, with open 
mouth on beach. 

inside of mouth, L. N. — etlqa'oe ; 
N. trelsellqa'oe, skin — ; wa'- 
peilaqo'ya, saliva; H. tl'oqoe- 
tlaqaua'Ia, sick — 

mouth of river, N. ft'siwe ; — siwae ; 
baDHSi'wae, canoe at — ; gyo'q- 
Bi'wae, house at — ; tliQsi'waS, 
clover root at — ; tB&t8upaUi' wae, 
river mouth dammed up; ba'lq- 
BiuiiliB, killing on land at mouth 
of river; H. K-'omiisiwa, Eu- 
ropean {rich at mouth of river); 
O. wast&'s ; gyuqtlis, house 
cU — ; N. kwa'k ematla, /oet/i^ 
mouth of river; kva'kyutiB, 
shorter one of two points at 
mouth of river {compare: gua — , 
north; guape, the lower one on 



Titer; — kyut, oppoiiU; — Ii, 

(o put into mouOi, H. k-'a'BBlft; 
woqgEm k''ft'BE]a, — from both 

mouth fall ufaattr, N. ham&'la (see 

To eat), 
to move, change h^rme, Jt. k'o'BliB. 
to move head wAfZ« daneiTig, N. quB,'- 

neka ; gye'BEla (•» longi.) 
to moM teUdly, to boil {aattr), tf. 

p'o'leqola. 
murderer, N. kue'qngyila (= kiUing 

mth club) ; hy'e'Iukf'Siiuq. 
mutkrat, kyiia'k'. 

N. 

nail <tf finger, L. N. Q. iB'E'mts'Kin, 
B. iB'KmU'K'mkatne. 

name, N. lle'qkam ; ile'kali, to — ; 
llatlik-eift'lait. merji one —$ 
him ; i'Dkoaqtlasf ahat it j/our 
— J tlek-fttK'nllas Na'Dlsfi, my 

nape, St. tL'wape, B. k'oA'kBkBne. 
narroa, L. SniS'piloq I'e'Hila, nar- 

roiB (ttnoll) road, 
navel, L. k'RtElo'k oitse, H.p6'k-u€, 

O. pE'Udze. 



* (Not. 11, 

nredU, I>. k'ED&'io, B. koft'qpa 

(— p», point). 
for macerating bark, A. B. 

U'akuB'ne. 
nrphev), L. H. Hole'. H. II6'e1. 
ntit of bird, B. biwa'tse <— aUe, re- 

etpViele); k-Elqaila'Ue. 
net (mrfouj kind*), A. Hakim, qa'- 

utKm, N. gyigy'l'tlKin, B. 

yik-qk', k''6kHoayai'6. 
nettUt, N. ts'R'QlsEQqtlEm. 

ntU, L. A'tllBBIQ, 

nemt, V. la'G'tlwala (aee Fitmou»). 

to nibble, L. k'eHi'ttsao. 

niece, L. H. tlole'k'aa. 

night, L. ka'aull, B. oekk, Q-. g a'- 
□ ml ; L. DEk'e'kle, midnight. 

fliM, N. H. O. muwo'g. 

nineteen, O. mouasgi'u. 

ninety, O. mdpEukyaBk'B'pdpEna. 

no [i, wi, ky'e], N. wi, not; ky'S, 
ky'e'uB. no, none; wi'lok-, none 
(^obtolele); wi'Bmk'HBElB'eoqlU, 
irifA viJtal he oat not tatiefied ; 
wi'k'as, * i'k''aeEla, not to have 
enough; ni'utl, not to get tehat 
one wanti; ui-'hyae, not quite 
fuCl (— kyiiS, top of boa) ; wi'- 
UEm, not in lime; nio'aukuila, 
making that there ii no (I'me to 
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to scold ; ke'q'ala, noue of saw ; 
O. Gue'tala, Tsimshian lan- 
guage; H. — k'oala ; N. tso'- 
k'oala, noise of dancing apron; 
aoMak'ula, low voice ; gyo'qgyo- 
k'oala, noise of breaking; H. 
aikH*ek*u1a, good noise; O. 
Heiltsa'k'oala, Eeiltsuk lan- 
guage ; N. H. O. — kyala ; N. 
he'ikyala, noise; kuraleqkyala, 
noise; ts'e'koikyala, voice of 
gull ; ba'iDakyalaso, Tiated ; H. 
k''5inH8iuakyala, tohite man's 
language; ky*e'kyala, wooden 
trumpet; O. awi'kyala, correct 
language. 

noise, N. H. ku'nqula ; N. Ku'm- 
kumleqa'tse, name of rocks near 
Ft, Rupert =znoise place; H. 
kunqlS'lis, Tunse place, 

noon, L. DEka'la, H. k''&'ek'ea, O. 
k''a'8ti8a. 

Nootka Sound tribe, N. Tse'qtlis'atq. 

north, N. gua'e, gua'lse ; guae'noq, 
northern tribe ; H. aU'E'l. 

north wind, TL qaio't), A. yuya'la- 

DOk*. 

noH, L. Hi'nts'as, H. Hm&k, O. 
Huma'q, N. — illpe ; Ii. kwa'- 
wiilpe, perforation of septum ; 
N. H'e'lBitlpe, skin of — \ H. 
— itipa ; u'itlpa, biXL; tloqoetl- 
pe'le, noseissiek; tlE'nkoiUpa, 
point of — ; k'oa'k'oiilpa, per- 
foration of septum, 

nose ornament, Tl. kyu'kuis. 

upper part of nose, H. owak'a'oia. 

nostril, H. Hi'nta'as (see Nose). 

not, N. ky'e, O. ky'u. 

notch, N. kaq ; k'aqaqtla', with two 
points ; H. k*aqde, notch of ar- 
row. 

notice in forest, N. gyi'egyila 
( = making chief) ; d 'e'k -Kmatla ; 
tse'tlKlm, — ttfter his return 
from the forewL 



PBOC. am; 
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O. 



obsidian (?), Tl. tsk'uls. 

ocean, N. H. trs'sak* ; tlaBk'e'noq, 
people of — / tl&'tlasik'oala, those 
on — ; L, ft'owekH, foam (T). 

CBSophagus, H. po'qtaS (see Mouth), 

often, N. — pBs ; dok-ula'psEntlak', 
I see him — ; ts*Eqk*'&'pE8En, 1 
am — sick; — Elk-; is'Kqk'- 
EMEk'Efi, I am — sick (see Ex- 
pert), 

oil, L. k'Elp, H. tle'na. 

olachen, N. H. Ua'qun ; H. tsfl'quila, 
where — is always dried; N. 
ts'E'mt'Ek-, half dry; wi'dt'En. 

old man, N. k''u'liak', L. Do'mas ; 
N. NdmasE'nqelis, the oldest on 
earth ( — Enq, edge);H. no'mas. 

old woman, L. N. H. tlEkufl'ne. 

old, L. k'e'ioil. 

old (inanimate objects), N. k'a'tla 
(see Long ago), 

O'mamis, name of a place, 

on,(l) — long object, N. O. 6'kyena ; 
N. k-'e'kyena, many on log ; O. 
goa'kyena, to sit on long object, 

(2) — flat object, N. 6'Uue ; 

ka'sEltsue, to walk — ; goft'- 
tsaoas, settee ; H. o'tsoa; totsoa', 
to walk over plank; goft'isoa, 
to sit on plank ; go&'ts&itl, to tit 
on bed in house ; O. k&'ltsoa, 
to walk on plank. 

(3) — round object, N. ok'un^. 

(4) — a pile (on surface), 

H. — tlala; dlS'qolatlEla, to 
stand on planks ; go&'latlEla, to 
sit on planks, 

once, L. DE'mp'ana. 

one, N. nEmo'k'; NEmo'kuis, the 
only one; NEmo'kyustalis, the 
only one who came up out of 
ground ; H. XDEn ; O. Doq ; 
misk Ein, one round object; 
mitsq. — long object; mE'n- 

140. I. PEIKTED AFBIl. 17, li9d. 



Bou.1 " 

Eqtia, — eup ; mEDtsq, tieenty 

one another, JS. O. — ap ; N. mak'. 

ft'p, to throie — ; O. alqa'p, to 

kiU—. 
one eftd, B. k'oft'qeto. 

optn, N. ak- — ; ak'Bi&'ln, open box; 
ak ft'lU. open mouth; a'k'etl. 
open mouth in house; aqstu't, 
lo open. 

oppoeite, N. — kyut ; DBqkyu'tIs, the 
one — outside; nEqkjru'ta. — 
roekg place ( — a, etane) ; nEq- 
kyu'iitl, — inhottte; kwakjii'- 
IJ8, the thoTter one of luo poinlt 
at mouth of rivtr ; L. pE'nkyu- 
(aqsl^, chin (^ beloa opponile 
mouthy ; e'kyut'eqsluD, palate 
(= above oppotite mouth) ; bci- 
tlkyulls&Da, right hand (=Tight 
oppotite hand); K''dinkyu'iig, 
rich one oppotite on land; H. 
— kol ; hai'tlkollns. righltidei'f 
body ; hai'tlkolkyanK, right 
hand ; O. — kyut, ftdzkyul, 
lift tide. 

orator, O. ba'tlEqtEqs. 

ornamtnl of ear, H. nio'koalo, 
dittr, nm'mkofttO (— alo, ear; 



J (Mov.lS, 

taEqtSEtk-Oft'ls, tuiamp ; B. d'o- 
k'oliHEla, to look out of haute; 
k'uBE'ls, no\f. 

out of, Ii. K. — otll ; lo'otllo, to go out 
ofeanoe; k'o'qotliBut, ietafteojT 
blanket; H. — otltooa ; tqd'cUsoa, 
to jump — : BO'iliBot, totakeout 
of box ; gyaq'oiltBoa, to eome — . 

outiide of houte, B. Q. — aqse ; 
ts'6a'qse, heraldic column; go- 
a'qse, to tit — ; O. goa'qse, to 
lit — ; ky'S'taqaiit, to paint — , 

oultide of whole body, N. o'gwitae. 

autttretchtd legi, V. ile'ia (_^Cormo- 
rant Itland), 

over, K. — tlane ; k-5't*cllaDe, to 
walk over log ; O. — Una ; kV- 
llnft, to tealk over log. 

oiel, B. iHiHni. 



paddle, L. Bin&'io, B. g'&u'ma. 
to paddle, L. N. Bu'quit ; H. he'- 

niEnallEn se'qoa, I alteayt — ; 

a. g-ftu'sa. 

topainl.ti. hy'ft'ta; ky'ft'taiO, bruth, 
pencil; B. ky'S'ta ; ky'a'l'e- 




1»2.] 



67 



[Boas. 



participle, N. — so ; — sue, the one, 
who — . 

pateive, — k* ; k'*a'mgyik*, bit- 
ten; hama&'k'. eaten. 

parting of hair of woman, L. kn'e'- 
Hita ; H. k''aqtpa'ls. 

partridge, Ii. k'uku'm. 

to pate by, to go past, N. l&'k'a (la — , 
to go ; — k*a, reaching toward) ; 
te'e'k'oe, passage, 

passage where travelers meet, N. 
kyi'mk'it. 

^Mist, N. — teis; Qua'kunateis, broken 
canoe ; H. — otlle ; gyil'oko'ile, 
broken canoe. 

I^'a'tsis, name of place. 

^.0 pay, L. k'd'na. 

to peel off cedar bark, L. A. si'nga. 

pelvis bone, H. kwa'kolEqtle ( — qtle, 
hind). 

pencil, L. ky'ft'taio (= painting 
instrument). 

penis, N. oqsak'a'oe ; moqsaku'oe, 
with tied — . 

people, L. ba'k'um, H. bEgua'num ; 
N. — enoq ; Tlask-'G'noq, peo- 
ple of ocean; ma'q'enoq, pur- 
suing secretly; H. ha'lq'enoq, 
murderer; H. — iiq, K-6'kaitq, 
Witle'tq. 

perfect, real, N. aowi'la, rough sea ; 
G. awi'kyala, correct language. 

perforation, N. H. koa — ; L. koa's- 
koane, — of e<ir ; koa'willpe, 
— of nose ( — itlpe, nose)\ H. 
koa'koatboa, — of ears ( — athoa, 
ear)\ koa'koillpa, — of nose. 

pestle, H. mEkoa'io. 

pillow, L. k'c'i'nutl, H. kai'noll. 

pine, L. qa'qumis ( — mis, tree), A. 
a'nHit. 

pipe, L. H. w&'q'atsC* (= smoke re- 
ceptacle), G. k'a'kpalsc' (kak- 
pa, smoke). 

pipe stem, L. lla'noO, H. qllqta'e 
( — qta'e, mouth). 



to pity, N. waiatimlEntla'soq, / — 
him; wfi'iatlgyilak*, not pity- 
ing any on^. 

place, N. — lis; iu&'lis, w?iere always 
wind. 

N. — us, as, — las ; k'e'us, 

wash line (drying placed; kn'e'- 
tokwas, grassy — ; k o'IsElas, 
where always feasts are given; 
sakwa's, cutting place ; gy'6'16- 
tas, porpoise place ; goa'tsaoas, 
settee {sitting on place); H. 1e- 
guiOas, fire — ; alaea's, grave- 
yard; G. ll'e'las, store (selling 
place); ku'l'ilas. bed (sleeping 

-). 
N. — at ; ts'e'kuat, egg island. 

H. — eles ; tleae'les, store. 

H. — a'se, llq'ea'se ; lianea'sc 

s gyMloa, place of canoes in 
woods; gy*iloaaia'8c, — of canoes 
on beach. 

H. — enoq ; koe'saenoq, where 

always snow; iolaenoq, where 
always wind. 

where always something happens, 

— lEms, N. k'oa'iastEms, where 
always whales ; gyu'qlEms, mi- 
lage site; kui'lastEms, feasting 
place; hak'oqt.Eiiis, fighting 
place ; G. — lEnia ; gyu'qtEma, 
village site. 

to plait a braid, L. k-*a'sk'El(itle, 
H. k'a'lla. 

platform of canoes, H. ha'wanakk*. 

of house, L. pa'eitl, H. cHsaua- 

i'{\ ( — ill, in house). 

to play. N. a'lntla ; hama'tlala, 
women — . 

point, — pa; N. wi'ilpa. lance; 
Ts'i'lkyEiiipa, feathers on top ; 
nio'iiieqpa, white headed ; gua'- 
pe. loicest house on river; ma'qpe, 
end ; awi'llpG, — of land ; ope, 
point ; ma'tilpe. point of Ma'- 
tagyila; ainpa,«A«rp — ; ie'iiipa, 



duU (= bad pmnO: k'o'm- 
pigjilis, riehut in land ; gyo'- 
k'opaallft, AouM at point; e'i- 
gyUpalig, tandpoinl; H.koo'm- 
pa-ut, tobreakoff—; tlK'nk-oill- 
pa, point of note ; bft'DilKmpa, 
— of arrow ; goa'pa, to tit on — ; 
BE'inBBmBpa, Sitiutl (^= motifA 
at both end*) ; G. aei'iipa, thorp; 
PfupE'luqpo, dull. 

poiton, W. wa'lagyila(»n »ong=tnak- 
ing peopU dit), A. B. BiU'qedle. 

polt, — pik'; IT. iau'HpEk-, mall 
(= wind pole); BBDlle'pak', 
flag ttaff; ts'e'qpsk', dancing 
pot«,' moqpKk', hvraldie colatan 
(^ tie pole, — tc which blankttt 
ar< tied); ba'mspKk', hama'.*'a 
pelt ; B. yai' uaspKk ', matt 
{= wind pole). 

pole for roatting talmon, B. tl'o'm- 

of tent, B. ll'&'qBKm. 

poor, N. wft'aalle. 

porcupine, N. me'Hite, B. nut, O. 

nuia'kame (= greatettfool). 
poTpoite, N. gy'o'lol ; gy'o'lolas, 
-place; H. ll'ft'tlBla, O. gyi'- 



tiii. 

pott of htmte, Ii. tlat: 



IB'o'witl 



■' [Hot. 18, 

gylliB, m&qHUift'liBB, to give ten 
blanketi to each perton of ali 
tribet of the world; llft'qol^Iem, 
to givefeatt during which twenty 
biankett are given to the opporite 
gent; w&'lasila (_= to make 
great), to give fcait during which 
fifty blankttt are givtn to guetle ; 
la'qt'iit, to give a ftiut to the 
oppotile gent; la'qi'otpKS, one 
who alwayt — ; m&'le {obtoUte), 
to dittribute biankett ; bauia'la 
gjilatl, alwayt dittributing blan- 
ket! ; ama'quC, to giee away 
copperplatet or other oijectt, a 
pile of objteti; am&'qulatl, al 
wayt giving — ; B. i&'Hu, pot- 
latch; tluola'qa, — dance ; tli- 
E'oq, time of—; Tl. k uitla'- 
qalus, potlatek. 

pollach, notice to fiiendi that a pot- 
latch will be given, H. tle'lala, 
B. llea'U. 

invitali&n to potlatch, Ii. H. 

tte'la, B. ile'Ua. 

powder, L. Is'd'laio. 

topraite, N, S'laiaqa ; S'lniaqet, lAa 
onepraited ; H. k'aalBamiqala'- 
eoe, Ood (^= our praited one) ; 
N. ISBlu'k-B (Bee Fiunout). 
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pupU of eye, Ii. to'ft'ts'olik', H. 

bft'koanEmstoa (= manin eye), 
purpoee, N. he'numa ; — numa ; 

k''&k'ot1a'numa, I come to Uam* 
to pursue, L. k'&'k'eHit. 
eeeretly, N. mft'qa ; mft'q*enoq, 

killer loTiale (= knowing to — ). 
pu9, L. tl'op. 
to puih canoe into water, H. tlqsta'ut 

( — %\K, water), 
to push canoe ashore, H. tlqaiall'sa, 

tlqsia'ut. 
to put, N. muqtsilMa, — round thing 

into box (muq — , round thing; 

— tsa, into; —la, v.); muqwi'l- 

BEla, — round thing outeide on 

^<mn(2;sEH'atlt6'ut, ky'aUa'la, 

— long thing into box ; lEq'a'tl- 

tsut, to — blanket into box ; H. 

gyetsoa'la, something long that 

has been — into box, 
to put on blanket, N. k-'oqUa'la, H. 

ko'tiH'it. 
hook into water, L. ts'B'qstEnt. 



Q. 



Qd'eqaes, name of tribe. 

QfiL'iida, name of tribe, 

Qo'eas, N. name of extinct tribe. 

quail, Tl. kui'lkau. 

quartz, A. N. qu'ela. 

quick, Ii. ha'Dakue. H. balakyelak's; 

bfi'lakEla, to work^; he'nala, 

to walk — ; Vna, fast, 
quiet, N. tEnu'lk'oatla, omatallfi'Ia. 
quilt, H. niakHia'. 
quiver, H. ha'ntlEmalse (= arrow 

receptacle), 
quotalive, N. — lawe. 



R. 



raccoon, Ii. Tl. N. H ma'yus ; Nvq. 
nemis name, mayusosta'hiyilak'; 
A. kue'kqt. 



rafters, L. pu'qbala, H. owau'lU'a 
(running from ridge to side 
walls), k&m&'UB (running length- 
wise, horizontally over the last 
named), 

rain, L. H. O. iu'koa; H. iukue'ooq, 
rainy country; iukoaila, it is 
raining. 

rainbow, Xi. aai'Htlala, H. miHBft'k'. 

to raise, L. tl&'H'it. 

herring rake, L. tletai'o. 

rapids, L. ts'&'la. 

rattle, L. N. Tl. H. ia'tEn ; N. kuA'- 
qatED, tlokoala rattle. 

raven, L. N. koa'wina ; k'oe'kua- 
qala, raven* s cry; H. go'e, O. 
ga'aq ; N. le'labalis, flying from 
one end of world to the other ; 
lE'wagyila, heaven maker. 

to reach towards, N. H. — k*a ; N. 
la'k-a, to go pa^t ; k'oa'k-a, to 
surpass ; kyi'mk-a, to meet ; H. 
koe'k'a, to look along ; tsE'k'a, 
to throw toward; tsEk'a'nut, 
to throw at — . 

to reach, N. k-'o'tis, reaching to 
earth, 

real, N. H. — kyas ; N. gyilEmkyas, 
really feared; be'meskyas, 
real chief; bBgu&'Dumkyaso. 
— man ; ku'nquakyaso, what a 
thunder! H. k'e'kyas, large. 

receptacle, L. N. H. G. — atse ; L. 
N. wft'qatse, pipe; msna'tse, 
drum; nft'k'alse, bucket ; is'Ep- 
a'lse, small dinh ; N. fi'watse, 
foam place; k'o'lalse, wooden 
kettle ; H. bft'DtlBmatse, quiver; 
siwa'Ue, nest; k^'Elqaila'tse, 
nest; da'dok'ola'tse, armpits; 
te'qatee, bladder; kH'e'patee, 
large blanket basket; tEogua'tse, 
grease bux; kH'ElqsEina'tse, 
white — blanket box; okwala'Ue, 
woman's working box; inEna^tse, 
drum; ts'Epa' use, dish;gy'&Ri[tk 



Boh.] ' 

lo'utBb, ketilt ; O. ka'k'pntse, 
pipe; gyeba'tBe, ieoodtn kettle; 
gy'ilHtlalu'lalBe, IcettU. 

to Titoter ont'i proptrly, N. e'toqa. 

red. L. N. H. tla'k-oa ; L. Ila'k'oii- 
lae'kH, evening tky ; tla'qsEm. 
red blanket ; H. tU'cqato, — 
blanket; ll&'k'oeioa, red eedar- 
bark head ring (— elcin, fore- 
head) ; llakqft'oa, red udarbark 
neck Ting (— qfloa, mek); llft'- 
k'otag, alder; G. llft'qsio, red 
blanket; L. H. A, ili'koa, 
copper. 

relativft, L. tlft'la, Ii. H. oStlKm- 

It. N. H." — Bmp ; gftgE'mp, 

grandfather ; BKgu'mp, father- 
in-late; L. N. apE'inp. mother; 
bmp, father ; gy'imp, witw-in- 
law; H. &\i' tall, father; qilamp, 
«ncJ« ; Q. — ap ; gaga'p, jranrf- 
father; k\>!, father. 

refute, H. — aos ; hamasfi'oa, r<»( i)^ 
food; k'Ok'oakfi'oa, chype (^ 
refute of chopping) ; kckeqa'os. 
eaaduit; — qllue {kindpart (?)) ; 
ha'mts'aqlle'e, tmI of food. 

to return, L. e'Ueclit : IT. k-aotlo- 
fryiaqa'la, ahen I return (old 



' [Noi. 18, 

right fide; lieilkyutlEoiitlame, 
right Hide of face; hcill&'lit, to 
arrangebed; he'iligyila, t^eurt. 
to mend; lieili'gya, *AamaH ; 
H. lin'hlkoi, right tide; haile'- 
tlatl, to cure ; hsile'kya, lAo- 
man; O. Lil'ltlkyul, right tide; 
bsllikyala, tkaman, 

right, it it not right, H. o'lsatla. 

rim, H. H. ue'ata (aee Around). 

hoUov! rim of lid of box, M. hi'. 

lek'. 

to rite, L. Uq ai'kyeta ko'aHila, 
tmoke ritei (^ goei up); kaaq- 
pfi'tla U, rttw — ; N. la'lusela'- 
gyilis, lun ritei ; A. toalusBla'- 
gyilis, »un rieet (see Doan 



walk on — . 
to roast lalmon, H. U'o'pa ; L, U'o'- 

puk', raaeled lalmon. 
robin. N. Tl. H. ku'liEin. 
to rock cradle. Ii. tCkula. 
rock, K. — a ; wi'nakoa, rock}/ 

place (see Stone), 
rot {unlaid), L. H. d'E'lgyim (H. 

k-u'tE(?)). 

((fltd), H.d'afo'k. 

,.U>i,-i, ,:.e. L. k i-D], H. kiLi'nO. 
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rope of $kin, H. k'o'tse (see Skin), 

of sprues roots, J^ tro'pikn, 

H. tro'kum (see Root), 
of cedar tmgs, L. tls'nakya. 



rough sect, N. p'o'lek'ola'mas, mak- 
ing sea rough; auwi'la ; aawi- 
lakyltlaDuk, having rough weath- 
er and sea ; H. tlft'qola. 

to speak toUh rough voice, N. tlS'la- 
wulak'ula. 

round, L. kHHSEm, H. lo'qsEm ; 
lo'qsEiDitl, round thing on floor; 
N. muk'ola, *moon (= round 
thing put doum); p&'k'aqtlemo, 
round thing is in box. 

outside of round thing, — kam, 

— ^k'sm,— BEm; L.pEnk'E'mHit, 
to look doum (pEn — , down ; 
— k'EiD, outside of round thing, 
face; — nit, v.)\ eikyak'E'mnit, 
to look up; N. o'sqEine. outside of 
round object ; mamoskamEE'n- 
koa, carrying four round ones ; 
AiHtsumsk'amlitl, covered with 
haliotis in house; lo'sEmHit, to 
uncover face ; kua'kuqsEm, bis- 
cuit ; H. nask'Ema'la. moun- 
tain with snow on top; ta'kumt, 
to cover face; tl'&'sk am, front 
of box; o'sk'ame, outside of 
round thing; ts'e'koisk'Em, 
wash bowl; goa'skamlls, to sit 
outside on round thing ; tl'o'q- 
SEinla, mountain bare of plants; 
qau'sEDit, to wash canoe ; alHsi- 
ma'Ia, blood on a round thing. 

to run, N. ts'ae'llEla, — into house ; 
H. gy'eqsesta'la, — around 
( — ista, around) \ gy'e'qoalut, 
— towards. 

river, N. tsina'la, H. tse'HEla. 

S. 

sacred object, N. k*&'tnina. 
sad, L. tsiqe'la na^koe {=heart is 
iiek). 



sail, L. i&'oapEin, H. yai'nastEm ; ' 
yai'uatsk, — hoisted; O. yai'- 
wadzsm (from : wind). 

saliva, L. wa'petlaqo'ya (= water in 
mouth) . 

salmon, H. O. mea' ; H. ma'agyila, 
where always salmon; H. O. 
mame'a, to catch — ; H. mame'- 
asilas, w?iere always houses on 
beach for catching salmon; N. 
ma'wa, salmon trap. 

dog salmon, L. k'oa'qnis ; H. 

goft'qanis. 

spring salmon, L. sft'ts'Eiii, H. 

hai'sED, O. k ftps. 
cohoes salmon, Tl. tsawu'n, O. 

tsu'ED. • 

sockeye salmon, N. metli'k*. 

sp.f Tl. hanu'n ; sp f A. tlo- 

qoMamis. 
humpback salmon, N. O. ky'- 

a'pe. 

hooknose salmon, H. was, O. 

Huma'qM. 

to catch salmon, L. w&'yala. 
salmon, split, L. t'S'lEk*. 

dried, L. ky'o'loq, H. qam'a's. 

roe, dried, H. k'aknk. 

salmon berry bush, L. k'oa'tlmis 

( — mis, tree), 
salt, L. tEmsH ; tE'mp'a, salt taste 

( — p'a, taste), 
sand, N. eiky'es (=i7ood befich); ei- 

gyispalis (see Sea), sand point 

on beach ; G. aigyitsui's. 
satisfied, N. mE'ntlee, H. pa'nkia 

(see Stout), 
to save, N. naMa. 
saw, H. keqseyai'o ; keq'ft'la, noise 

of — ; kekeqa'oa, sawdust, 
to say, N. nekHsewe'tikH, they — 

to me. 
scalp, H. kunuqtle'e. 
scar, L. koa — ; koate'oae, — on 

forehead; k'oatsft'ne, — on hand ; 

k'oalE'miga, — on cheek. 



Bom.] 

to teold, H. Bgya'qialft ( — qta, 

tnoulh). 
to terateh, L. tU'qa, t'&t'i'qle&uak 

( — iBftoa, hand). 
tea, la. H. tEcasq, O-. detnqs (T), I>. 

ao'wiikj-C/<Mw(T)). 
in («a, — is; N. tsS'ek'ls. iteret 

in vaUr ; k-'a'mis, erab; B. 

ia'kais, manlier — ; ks'Ikun- 

leiH, body on bottom of nea. 
on tea, N. — tie ; nak'o'f uitle, 

middle ofiomething on »ea. 
tea egg, large, I>. lUEsu'k', H. M'e 

kui'ise. 

emaa, L. TI. H. S'mtEm. 

teil, L. IT. me'kuat, dUr, mu'em- 

koal; meme'koatk', eating — ; 

A.H. a. 8&gu'm. 
young, L. kHE'mUsto, H. wu- 

tealion. L. N. Q. Ile'qen, H. mnu'- 
akya ; mau'akyaHtEM, tealion 

Jioung, H. k'la. 

team«niter, H. h&'tiakntBe [=eaiioe 
reeeptacW). 

tta otter, IT. H. k-'fi'sa ; N. k-'&'Bas- 
qEm, — blanket; H. k-'ilkft'- 
eoil. — blanket ; O. s'ngusla. 

young. H. Isi'sa. 



72 



[MoT.tS, 



tmen, N. ft'tlibii, O. matld's ; ma«E- 
mo's, — round objeett; mats- 
k'o'ji, — long objeett ! mallqtU'- 

tevmteeri, Q. malliL'sgiU. 

tevfnly, O, matlpEnk7a3k''ft'po- 

(oirtD. L.k'a'oa; t-'i'mio, thread; 

H. g'a'na ; g'aaama'las, thread. 
thadoie, la. gyagu'mas, 
tAi^t of double htaded harpoon, H. 

ma'siutl. 
to thake, V. a., L. U'wiHelitl, qoft'- 

f uaRla, N. k ■ii6'yakula( — akula, 

motion m); nS'naUU. thatdng 

hitgreatnett (,tong). 
. N. — nila, — Hula; y&'iawlRJla, 

jii'winila, thaking himetlf (_hott 

at tiiitd'eka). 
thaman, N. Tl. paqa'la, L. N. oau'- 

ftlak', he'tlikya {only tehen txtn- 

juring diteate ^ mender'), H. 

Ua'eka, hailu'kya, G. haili- 

gyila. 
thaine, B. mft'Blg'a. 
tAarA. H. k'oa'k'oina. 
tharp, L. £t'inpa (= good point), O. 

sai'Hpa. 
to tharpen, L. t'e'H'it. 
theeti. I>. w&'lalo, H. k''o'k-oegya 
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tsu'qphu, sTiort ( — pitu, small); 
H. ts*Ek* ; qft'pHo, a — man ; 
N. nsmft'lis, short lived, 
shoulder, L. tla'stlale, H. 0. 6'quina. 
shoulder-blade, L. pa'lots, H. tla'k'- 
otEn. 

to show one's teeth, L. Hi's* it. 

to shred cedar bark, A. tsqa. 

a shrew, H. tlHssla^k's (k's, woman). 

to shut door, L. kn'E'miHit. 

siek,JX. L. ts'e'iiila; ts'e'Hila n&'k'oe, 
heart sick = sad ; ts'enft'tola, 
ear is — ; ts'iHtsala, h^adae?ie 
(= sick inside); ta'E'qkan he- 
menatlama, / am continually 
sick; Is'Eqk-'EMkED, t8*Eqk''fi'. 
pESEn, / am often sick; H. 
tl'oqoa'la ; tl'oqoatoa'la, ear 
is — ; iroqnetraqaua'le, mouth 
inside — ; ll'oqk'ea'le, hectd — ; 
U'Sqoetlpe'le, nose — ; troqo- 
ma'le, face — ; tl'oqstoa'le, 
eye — ; U'oqoaq&'ola, throat — ; 
troqoaskyena'la, neck near 
nape — ; iV oqeio&f l&Jorehead — ; 
tloqoaqtlali^Ela. inside belly — ; 
tloqoapo'ala, on c?iest — ; tloqo- 
ala'so, in chest — ; U'oqtaMa, 
mouth — ; troqoana'la, all 
over — ; ttoqoa'la a gyi'lEm, 
tongue — ; O. fa'ke. 

siek eye, N. g'oguroe'k'Bno. 

tide of a thing, o'nutse ; a'tlanutse, 
one behind the other ; H. asft'- 
notfiBqile, leg above knee {side of 
hind part). 

N. ODUtlEmfila ; heilkyotlsDu- 

tlEfue, right side of face ; gufi'- 
nutlEme, sitting at side of — : 
gjogyokoDUtlEmala, Iiouse on 
each side of — ; gyo'gykonutlEm- 
ala, something . 

side of a flat thing = edge, H. 
onaqe'. 

sinew, L. H. ad'E'm. 

^ *ing for pleasure, L. s&Mala, H. 
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ne'noya, O. ha'na ; ba'nqto'a, 

— while walking. 

to sing to dance, N. dE'nqEla, L. 

k'E'mtED(?). 
singing master, N. na'k'at, d&'k'ola, 

H. ba'Hts*as, distr. haia'Hts'as ; 
the three assistants of singing master, 

N. gua'outlEme (= sitting at 

side), 
to sink angle, Ii. ts'E'qstSDta ke'taio. 
river sinks, L. kyo'lla. 
Sintlae, N. ancestor of a gens ; sin- 

tWk' Am, face of — ; sintle'pEk*, 

flagstaff, 
sinus of hair, H. tsi'kyE. 
St'siutl, Jabulous double-headed 

snake, N. H. si'siull, H. be'ih- 

BEtnspa (= mouth at eorch end), 
sister calls sister, L.N. DEme'tnak'as 

( — k'as, woman), H. mEnu'- 

ynk'9 ( — ^k'8, woman), 
sister, elder, L. N. H. O. do 'la. 

younger, L. N. H. O- Is'ft'ya. 

brother calls sister, L. N. H. O. wa'- 

k'oa. 
sitter- in-law, N. H. gy'imp. 
to sit, N. H. O. goa— ; N. goa'qsala, 

— in canoe; go&'goagyilill, — in 
middle of house ; go&'oe, — in 
comer of house ; goa'goagilelas, 
sitting down in house without 
back support; god'tsaoas, settee; 
goa'nutlEine, sitting alongside ; 
H. goa'tsftill, — on bed; goa'- 
sk-amill, — inside a thing; 
goagoa'k'itl, — on top of; goa'- 
Isoa, — on flat thing ; go&Matla, 
to sit on planks; gra'IatlEla, sit- 
ting down on chair, on planks; 
goa'qloa, — on top, point of a 
thing; goa'pa, — on point, 
front end ; goala', — on stone; 
goa'gyena, — on long thing; 
goau'ioa, — on point of a thing; 
goa'qtlae, — on hind end; go- 
a'qtis. — on beach; goa'sk'am- 
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ila, — on round thing ouUide ; 
goa'luqilSaa, — onroof; goa'qs, 

— in eanot ; goa'HtEinft, tetUt ; 
goa'qee, — mUtide of hovie ; Q. 
goa'it), — in houte ; gofc'qioa, 

— on lop of, on point; goa'kjeaa, 

— on long object; goa'sk-am 
Bi'e'sEm, — on Hone; goa'itlo- 
wa, — under eoter. 

tix, O. k'stlo'q ; k'sila'ek'Bcii. — 
round onee; If'alla'tsq, — long 
one* ; k'KiU'iqtla, — tupt. 

*utMn, O. k''B'Ilagiu. 

(£E(y, O. k-'allapEnk-'a'pdpKDS. 

tkalet, H. g&u'm. 

ikOifut boat&tiildor, H. a'trEskid. 

$kin, L. IT. tl'ci; U'e'dspS, — of 
tipper part of arm ; ll'e'lBepoS, 

— of cliCit ; U'e'taKqtle, — of 
eroum of head ; U'e'BBme. ~ of 
fact; tre'lsillpe, — of note ; 
tl'eai'ue, — of forehead ; U'e'- 
iBBDe, —of hand; tl'euetlqA'oe, 

— of iniide of mouth ; tl'e'tsKq- 
He. — of mouth; H. k'u'tSK ; 
k'uk'uskyfi'ne, ^- of hand*; 
k'utaBine'kye, —of back; k'u'g- 
me, — of face; k'utsikjallkya'- 
ne, —of back of hand; k'uk'ut- 
seS'pe, — of upper part 1^ arm*; 
k'uk'u^i]l-'''niO, — ,■! U 



* lHo». M, 

tlave, a mhole tribe entlated, V. e'iatl- 
Ela (tn long). 

to lUep, L. N. me'q'it; meqabu'tlEo, 
I pretend to —i ky'e'sBnmfi'q*- 
eqala. / do not aant to — ; H. 
gy'A'tla : gy'alle'qete, wanting 
to —, a. kul'itl ; ku'l'ilas, bed. 

iling, Tl. yB'nkH'aio. 

lUm, L. oya ; H. O. wi'sala (^= not 
fatt), to walk — ; anS'ky*, to 

imall, N. I>. ama'E ; ama'Enqf, 
imalleet (= edge of Mtnall): 
ama'pilo, onuU; araamemEiie'q, 
email thiagt ( — DiBoaq, tmall 
dUtr.). 

».. —pile; N. IBuqpilo, *Aort; 

gyokpltu. — houte. 

dittr., — mBoeq ; H. gjokms- 

neq, — Jioueee; QuakunamEae'q, 

ema^eet, — Enqe C^= edge); ama'- 
Eoqe. emaileet; ta'eta^k-E'oqe, 
— dancer e. 

emallpox, H. tlEma'e (= boii), ia'- 
kHim (.eauee of evil). 

to Mmell, L. me'sBla ; H. alHp'ala, 
good — ; H. aisp'ala is we'sum, 
good emelliaff man; ia'Hp'ala, 
ebunk (= badiiaell); aa'qp'ala, 
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belly ; H. si'tlBm, O. k*a'k*£l- 
k'oa. 
to tneeze, L. aanrsit. 
to »nore, L. qs'nt'ala. 
to »now, L. H. O. k'ue'sa ; H. k'ue'- 
Ba\noq,wh&re it is cUtoays snowing, 
tnow {on ground), L. O. ne'e, H. 
D&'e ; nask'BDQ&'la, mountain 
with snow on top. 
toft, L. tslk'. 
tole of foot, H. fe'pEm. 
toUmn, N. beku'in ; Be'bekumlisila, 

making solemn in Tiouse. 
tomething in eye, N. gyisto'e. 
ton (see Child), H. hau'ltse, only — ; 
wala'qtle. youngest — ( — qtle, 
hind); no'lak'ame, eldest — ; 
g'au'ioa, second — . 

■ chief's eldest son, N. lleo'lK- 

k'ame. 
son 'inlaw, L. DEgu'mp. 
9ong, N. ts'e'k'ala, winter song 
(=Tset8&'ek*a, noise); baquya- 
la, summer song (=Ba'qu8 
noise); k''a'mtBin ; tsft'qatla, 
— in quick measure. 
9oring, N. k-'ana'tla. 
Sorcery (see To bewitch). 
•out, N. bBgua'e, bEq'una'e (bEg— , 

man), 
•cur, N. fea'ka, H. te'e'qp'a (— p*a, 

taste), 
•pan, L. p&tl, H. op'E'nkH. 
•park, L. anope'q'it, H. pe'gyak'ala. 
spark spirits, N. mEnak'itl. 
to emit sparks, L. tlE'msa. 
•parrowhawk, H. t'i'Htegus. 
to speak, male, N. bft'guala, H. O. 
bgiii'la (= man's noise); bgo'- 
pEs, good speaker. 

, female, N. O. ka'kyala. H. 

k'kyala (= woman's noise); 
k'kyape's, good speaker. 

N. ift'k-'antal ; ift'k-'egyatlEla, 

to deliver oration; ift'k**anlenoq, 
orator. 



to speak with rough voice, N. tla'la- 
wulak'ula. 

good of one, N. ai'np'aqsta 

(aiH, good; — p'a, taste; — qsta, 
mouth (?) ) ; i&'qp'aqsta, to — 
bad of one. 

N. hft'sak'awasue, trying to 

speak loud; eiwa'la, to speak 
about one's wishes {song). 

to spear, L. sekya'. 

spider, L. yi'k'a, A. H. bftuma'qa. 

spike (of sprucci etc.), A. kn'a'ma- 
mo. H. mame'Em. 

to spin, If. me'ta, N. k''Emk*a'. 

spindle, N. ui'lp'aqsto. 

to spit, L. kui'cMt. 

to split, N. kue'q'it, kuft'qsant. 

wood,JX. tlE'mH'it, H. koa'k* — ; 

koak 'tS'maluk, splint in thigh . 

canoe splits, N. ho'uqoa. 

cedar bark, Ii. pE'q'it, A. pa'sa. 

salmon, L. I'S'lek-. H. ky'e'a. 

spoon, N. ts'e'qtla, large — ; H. 
g'otai'6, — made of mountain 
goat; ky'a'tsenak*; tsy&'laid, 
large — ; G. hamdsai'o (= eat- 
ing instrument). 

spring of water, L. ts'E'tHBla. 

of year, H. O. wia'gyioa. 

to spudder, L. tsEO'quit. 

squid, N. t'a'k-oa ; k*ak*6'mi8, — in 
cheek; t'fi'ekdtl, where squids 
are eaten ; H. tk*oa. 

«p. (?), N. ky'i'nut. 

squirrel, L. tami'nas, Tl. mal, H. 
ts&'mi. 

to stand up, N. dl&'uis ; dlaskamft'- 
tlin, / — facing sea ; dla'witl, 

— in house; dl&'qoe, proper 
plctce of each gens in feast ; H. 
dlaau's, — outside; dia'qolatlEla, 

— on top of a long thing ; dla' • 
auwiti, — in house, 

to stay at home, N. nsk-a' ; DBk e's, 
always — ; Nako'mgyilibila, al- 
ways staying in their own country. 
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Star, Ik t'd't'o ; ama'qemis is t'o't'd, 
shooting — ; H. t'o'loa, O. Hi- 
Hik*£dzo'a. 

starfish, Ik N. k'&tsk*. 

steady, Ii. t'a'aq. 

to steal, N. L. gyilo'tla ; Ii. gyilo'- 
tlik", thief; N. gyilo'lle, — on sea. 

steamer, N. he'k'ayala, H. qu'lteala 
(=zfire inside). 

to steer, H. tla'lamla ; Ii. tliR'it, 
— canoe, pressing paddle from 
canoe; llo'k'umH, — pressing 
paddle towards canoe. 

stem of canoe, Ii. a'kyiae. 

to step on something, N. t'e'patla. 

stepchild, Ii. k'oao (?), N. wawa. 

stepmother, H. &'pat80. 

stern of canoe, L. N. o'qlle ( = hind 
part). 

stick for spreading salmon, H. llfi'- 
qEoi. 

** stick shoe,'* N. k'a'k'aDfts. 

stomach, L. n&'k'apoe, H. po'qums. 

stone, L. N. H. G. t'e'sum ; N. t'e'- 
sunitsES', made of — ; I'e'sum- 
gyilak', made — . 

N. H. — a ; N. nEqkyu'ta, oppo- 
site rocky place; kya'k*a, found- 
ed on Htone; nEmo'k'oa, alone on 
rock; wi'nakua, rocky place; 
H. goala\ to sit on — . 

to stop a water course, N. tsu'pa ; 
tsatsupatsi'wae, stopped mouth 
of river. 

store, H. lleae'les ( = buying house); 
lle'ilks, storekeeper; G. tl'eMas, 
tl'eMgis, storekeeper. 

stores of dry salmon, L. heitle'laio. 

story, N. nu'yam, distr., nu'niin ; 
nu'qneiuis, name of all animals 
in myths. 

stout, L. pEDlle'is. 

straight, L. N. nEka'la; nsk a'tjala, 
slow measure rhythm (:= straight 
down); H. k'e'inakula, straight 
ahead; N. hny'im (in song). 



strait, H. wuna't'biis. 

strap of basket, Xi. k*'&'t]iD, H 
tBna'qotl. 

to strike with fist, N. mis'i't ; miH- 
stek'E'mt, — face; miH'i'kyent, 
— back ; mi'Hila, drummer ; H. 
mena'; minpta'at, to bend by 
striking with fist; O. mini'lis, 
drummer. 

against, N. t'lH'a'tl&la. 

H. a'lqa, O. alqa ; alqft'p, — 

one another, 

with palm, H. tl&'sa. 

a dog. H. watse'la. 

with hammer, H. mdkoa' (see 

To bend). 

strong, L. N. tlo'k'uimis ; tlo'kam, 
cause of strength ; O. tloq. 

sturgeon, Tl. ha'nak'ois, H. k'Ma'is. 

to suck, H. ts&'ma ; tsft'mamis, to 
suckle. 

sugar, L. e'kyisild. 

summer, Ii. be'ianq, H. O. b&i'nq 
( — anq, time of). 

sun, L. tle'sEla, N. S'ta, — as deity; 
H. G. tle'Hsioala. 

sunrise, N. toatusElagyilis ; H. laU 
usElagyilis (= goes down rioer 
on earth) ; G. k*'eky6'ia. 

sunset, L. la'pela, G. Wis. 

superlative, L. N. H. G. — kame ; 
N. i'nak'ame, faetest; gyu'- 
V.B.v[iii, greatest chief ; no'lok-E- 
mae, greatest fool ; no'IasnEk'E- 
maE, eldest child; nEmo'koa- 
k'ame, all alone on rock; H. 
no'lak'arae, eldest child, 

supernatural, N. H. tlokoa'la. 

to support, N. lla'lEla ( = to make 
stand) ; tlaMamin, supporter. 

surface of sea, N. H. — lie ; dlas- 
kamil'tlin, / stand facing sea; 
gyilo'ile, to steal on sea ; tlatla- 
Bik 6'ilikH, Jure is a c*inoe with 
Tlatlasik'oala ( — kH, present; 
— lie, on sea); H. k'auk'oaiisE- 
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Ittlclle, canoe dnfling to and 

Jro; mIL'tlela, to taim ; O. 

haoeilwa'paq^, canot on teattr. 

It mvsrpa**. IX. k*ii'k''a. 

Io«c«(ino«r, N. DEk'oifi'lBqom ; nEk'- 

x'k', laalioiMd ( = eelipit of 

*an,y, B. k'li'nqult. 

lOeM-mp, L. ISEqlsEboa'ls (— aU. out- 

tidt), nu'HiU. 
iit^<x.t, n. k'o'sa ; B. k'o'&pia, laeat- 

•nff- 
"> m*jtetp, B, kj'e'tia, 
«De«#, L. Tl. niup'a ( ^: good latte). 
fi^^th»art. I., w&'iela. 
"Il^r^i alteas» high ia<U. B. I'o'qelis. 
'<* ^latmi N. mfl ; Z>. inu'nakula 
( :=JUh motion); I>. lE'mBcluio 
CT):B. nia'ltKla{fnttn, =«iii7i- 
inj *n inu/iwe); imima'Idma, 
thOdren trying to lui'm ; B. 
k'oU'la (.n*h), O. k'oR'lft (;i«A). 



0/ quadrvptil, L. hals'E'qRl^e 
(— qste, io((oni), B. Iia'ts'iqie 
(— qie, bottom): N. ijii'oftqslt. 

qf bird, H. ni'kyaqllae 
C— qlltie, Hnd). 

-n/>A. It. W'ft'wie, B. U'ans't. 
- ([f ahale, B. t'ek-aqlt-' ; wAif* 
laiUd/ox. mA'k'uqi, ( = teArte 
latffrf)! A. kue'qt, roteooit. 
^^kt, H, aq't-'t. 
*"**— It. gyi'llEqst (gyi'la, — long), 

H. nuJi'kila. 
****«», M. k'a'uek ; B. tl'fi'lai, go'- 

lak', — of mountain goal. 
'*^««, H. B. — |.'a ; O, N. alHp'a, 
timtt; II tK'inp'a. tail; B. 

to ttffp. 
*«aj«, H. me'lila. 

*tU. Ii. ac'llavd ; — «ij(A», N. 




[Sou. 

e«fflp(M, pElDUtlBlDfi'e ( =^ thia tidt 

of fau), B. pfi'spEle' (see 

Ear). 
ten, a. k-'5'p6 ; k''fi'p'usk-Bm, — 

round onet ; k"'e'pulEq. — long 

onei ; k apo s bEgu^'aum, tao 

hundred, 
thick. It. wok. 
Ihi,^, L, gyil'o'tiik-. 
thip, L. pK'lpiio ( — pilo. tmalt); 

ka'tlaia Iptrtoa). 
thingt lying about, L. I'a't'its, B. 

rattnie'kyaa. 
to think, L. gye'gyek-a, 
thirtlfi, L. nS'k''eqal ( =wan(t»j to 

drink), H. Uo'autlqra ( ^= dry 

mouth), O. Uo'BRing, n&'k'aba. 
(Air(««n, Q. yaduQgi'Q. 
(AiXff, a. yuduQpEDk'&'popEna. 
fAoT'i, N. k-'a'k-aoe. 
thou, L N. so'wa. yutl ; B, k'qao, 

k-qsoft'C-oa ; G. yi'qso. 
thread, I>. k*'a'iiaio ( = uieing in- 

tlrunienl), B. g'a'nBmik'lBB. 
three, G. yudu'ft; yudu'qBEm. — 

round ontt ; yudu'isq, — lung 

thrice, H. yu'iluqp'anft. 
throat, B. k''u'Qkcias (Bee ytek). 
through.^. — flic)a;ltiai'oa, tojump — ; 
laqfci'on, to go — ; maqBo'I, to 

tothro'O, N. tna'k-a ; mnk &'p, — en« 
another ; mak-'ft'io, Hick of 
tkamanfiir Ihroaiaff (— 'ig, in- 
itrumeni), tnfi'mak'a, Irj/ing 
to — ; maq'u't, to drop; B. 
inaqBu't, (0 — through; inaqfo'' 
Biut, — up; maqtU'tisa, — into 
fire; ma'k "ak'a, — among ; 
mak-a'neqaDt, — along; ma'- 
qaullts'oi, — out of; iiin'qtB5t, 
— into; Dittk'a'qot, — doton ; 

iiUo canoe. N. lEkyk'a; l&'la- 

kyuise. throteing etery tnt into 
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to throa," to throvong outof canoe. " 

k-'amt'Emo'Lliut (k''a'intEm, 

long ; — ollt, out of canoe ; — ul, 

D. a.}, (i. e., a linger »'a the 

eanoe uhieh goe* toafeail grtett 

tht hott with a tong). 
into water, H. Hue'tltaut (man, 

animal), ts'aqsu'uC (a itone, 

— Hta, water), 
to Ihrote, H. ts'Kk'ftDu't, — Untardi; 

ts'aqBiwi'tea, — aihore; ts'Eqi'- 

lltllla, — into hotiMt. 
to throw copper, paddU, board (_flat 

objectiO) ) tnto home, M. SBp&- 

alltlsla. 
thumb, L. N. k'o'ma, H. k'o'DS, O. 

k'ftutia' ; H. kona'dsitse, big toe 

(— Hsiue, foot). 
thunder, N. ku'oiqua; kn'miaiKla, 

noiie of — ; ku'cqaakfaBO, what 

a — ! a. lu'qlisla. 
thanderbird, L. N. Kunkunquli'kja, 

H. Is'o'na; ku'n'oas, hvmeof — . 
tide (.current), H. Is'a'la. 
to It*. N. moq j mo'qpak', heraldic 

column (_poU to which [6Ian£<fji] 

are tied). It. mo'quit ; N, moq- 

aak'i'o, with tied peni4 ; O. 

time of, — Bnq; L. he'Unq, 



loct, N. koft'koBBitBe (,—Hl*e,/oot), 
H. k-oft'koftHHiise (— Hcitie, 
foot). 

big toe, B. k'onft' Halted, 

(= thumb of fool). 

together, Jf. k-'ape'; k''&'peg'atl 
gjfi'qEQ, tht]/ will come together 
to me; k''ft'peg-awftallis, they 
will come together to you, 

N. ha'mk-olUBD, leatwithyou, 

N. gylnlikyEle, parent* ttith 

children. 

H. DRm&'la, A. we'wauk'us'si. 

to-morrow, L. tlE'Dstla, H. tla'tu- 

llaia. 
day after la-mtm'ow, H. lli'nBe-. 

Hats. 
tongue. L. H. O. gy'i'lEm. 
tonge, for pulling out haiT,'Ii k'ulai'6 

(.^pulling iiutramtjU). 
for taking ttone* out of fire, I>. 

ts'e'sUala (— llala, fire); H. 

k'oe'slen. 
tooth, Ii. M. H. O. gjigy : N. gyi'- 

gyatlBD, / hate — aehe ; gji'- 

SEqeial, cover of box (= teeth 

around O ). 
K. (ouwe), — hO ; k'Bqae, hat- 

ing lotl a tooth (;= notch tooth); 

nae'DSHC, with decayed teeth j 
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pQe of planki ; goau'ioa ; G. 

goa'gyioa, to tit on a pile, 
top of hcLsket, box, N. — kyae ; we'- 

kyae, not quite fuU; H. ky'&'t- 

gyot, to paint inside of box. 
torch, H. and. 
to Umch, N. tlo'pala ; mft'kyapala, 

— cUmoit; mSkyiile'sela, al- 
most touching roof, 
towards, H. — alut; tqua'lut, to 

jump — ; gy'e'qoalut, to run — . 
town, N. gyok-, H. go'kula 

{=z houses), 
trail (see Road), N. la'qso, to walk 

on — ; H. lo'wi. 
trap for fish, N. mo'e ; ma'muqsila, 

taking care of — ; Qt. ft'inala. 
trap for game, A. kHpaio, l&'um. 
to travel, N. e'iowa ; se'qoa, — in 

canoe; k'UDe'sta, — about 

( — esta, around); Kunesta'la- 

gyilis, always traveling about, 
tree, L. tla'qtlos, A. kua'as, H. 

lEk'oa' {=ifuel) ; k oaaiyo'k'ula, 

lEk'oa'gyila, country full of 

trees. 
L. N. — mis ; k'o&'llmis, sal- 
mon berry bush; qa'qumis, pine; 

paa'qmis, mapU (= leaf tree); 

iteiaqpa'lamis, fir; tr&'qomis, 

alder (= red tree), 
to tremble with hands, dancing, L. 

qo'leqola. 
tribe, N. H. le'lkolatle, N. G. gyo'- 

uklot ; H. go'uklot (= village 

community), 
to troll, H. k''e'ma, do'koa. 
to be troubled, N. noHla, tsinaqua'la 

{in song), 
trousers, L. k-qsis. 
trout, L. N. k o'la, quitlaMa, H. 

tk'&'De ; gole'ste, speckled — . 
trumpet, N. ts'e'kokyala, H. ky'e'- 

kyala ( — kyala, noise). 
to try, N. wa'Hsala, let us try ! \\&'- 

maa, trying to eat; na'naka, 



trying to drink ; kwa'na, to try ; 
H. ha'mats'a, trying to eat, 

Tsetsd'ek'a (winter dance), N. tse- 
ts&'ek'a (= the secrets), 

?iouse in which — it held, tlame- 

a'tse. 

host giving — , ye'wiHila 

(= shaking himself). 

Tsimshian, N. H. Gue'tsla (= north 
people); H. Atl&'itq, a tribe liv- 
ing west of the Qae'qaes ; MBs- 
ma'miHt, tribe of Metlak'dhtla ; 
Gue'tsla, — language. 

Tsono'k'oa, a fabulous woman (ts'o'- 
. na, thunderbird; —b'k'oa, fe- 
male O). 

turned upside down, H. k'pe'tia ; 
k'pe'ila ill, — in house (see To 
capsize). 

to turn round, L. k'ui'sk'EmH'it 
( — k'Em, face); mE^s'it. 

tide turns, H. ts'&'ista ( — sta, water). 

twelve, G. mfitlgi'u. 

twenty, G. mEntsq. 

twice, L. ma'tlp'aua. 

twig, L. ma'mee. 

ttoins, N. tl'fi'leatse ( — atse, young). 

two, N. rnatl ; M&'tsEmEnk'olawis, 
always carrying two round ones 
in each hand; G. malo'q ; 
ma'ssms, — round ones. 

two hundred, G. k &p6s bEgu&'- 
num {=ten men). 



V. 



ugly, N. iakya'oe ( = bad forehead), 
uncle, N. k'ule' {addressed), H. 

qtlEDip. 
to uncover face, L. lo'sBmHit 

( — sEm, face), H. t'E'lk-Emll 

( — k-Ein, face), 
under, N. pEn'a ; pEn'a'Ue, lower 

side; be'benakaua, the lowest; 

— aboe, underneath ; aoa'boe, 

underneath; halqabo'e, to kill 



— : H. o&'poB 1 mink'&'pca, 
bottont, loteer tide {= edge un- 
derneath); eta'poa, lower fid*; 
mft'laput, to Jl]/ under ; loa'iiut, 
to ualk under coter. 
unexpected, N. k'oe'nlt'ft'&stl, Aop- 

peaiag unexpeeledli/. 

to unload tanoe, N. Dio'tllolft ; H. 

vk'motltut {— 6Ht, out of 

earioe). 

uniteady, L. gys'lEla. 

to untie, N. hui'Ua; kuT'llaqalft, 

to untie from tree* (,— aqa, 

down). 

upper pari of river, K. nft'lae ; DK'1- 

pe, houte highett up ritor ; nfi'- 

nelgyaa, counlrg highest up 

river; nc'llse, up river. 

«p, K.— UBta;lagyuaia'lB, loa*f«nd; 

NKmokyuat&IiB, the onlg one 

coming out <if ground ; k-'e'HUB- 

l&l, viaiJieruioman ( = hanging 

up)] gyalamuatila, talmonjirtt 

aecending riser; U'EpuBllla, to 

atund numntain ; gyfi'qusli, to 

tome up ; Uu'HUStut, to hold up; 

wi'kjuaioa, not to be able tohold 

up against; k-asusiala, to walk 

up ; H.Q-. — Ssleoa ; la'koaleoa, 

to walk up; d'oqsoaiewala, to 

lo.>i: up: \<ivOi\i:-im. til pimpvp. 
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virgin, N. kj'ea'la. 

to nitU, N. e'wakilq, uhom everg- 

body titil: 
toicanc, A. (lumqamft'qlB. 
to vomit, L. b3'qait, N. ho'koa; 



waieteoat, k*'fi'qBawok-, 

to iMlk, JX. k-a'BB ; k'fl'BEltsue, — 

on fiat ot^ecl; k'&'Uetlane, — 

(Ml log; kft'seqala, — dmon; 

kft'lsestala, — around; k*'. 

auatilla, — up; k-aaEnqKotftla, 

— along edge; k atanulBEDtftla, 

— along long objiet ; k-akaaky- 
ia&'la, — and find ; L. I&'iIbq 
k-ft'aal, /— ; k■ak■ta'lagyil!^ 
ualking together ; kautlane&'la, 
touMlk meandering; G. k'ft'tl- 
towa, — on road; k-a'ldtoa, — 
on planU; k atlna, — owl- 
log ; k 4'taiatala, — around. 

O. laiuB, to VHilk doiea riow; 

m'qa, — doan; la'kfillwa, — 

up. 
U. tayukuinft'Ift, — and find; 

Iftyokott'lagyilis, waiting to- 

getlur; B. loDO'olsa, —along; 
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not obtaining what one wants, N. 

wi'iitl. 
war, N. ho'ullo, to go to — ; H. 

U'e'kyalla. 
dance, N. to'q'uit (see To 

walk), 
warm, N. ts'B'lQua ; ts'E'lquHt. 

place where it is warm ; H. ko'- 

qoa, G. ky'u'qula. 
to warm one's back, L. pEne'kyalill 

( — ekya, back), 
warrior, N. winae'noq ; fi'listalits, 

great — (perhaps victorious), 
to wash, L. telek'EmH'it, — face 

( — k'Em, face); la'asta, — body 

(== to go into water ; la, to go ; 

— sta. water) ; tsE'ntsEnk'oa, — 

hands; H. ts'o'tsoqma, qau'- 

sEint, — face ( — sEm, face) ; 

ts'o'qoela, — body ; muqsta', — 

body ( — sta, water); ts'o'koa, 

— hands ; dei'seta, — with cedar 

branches; ky'i'lpa, — clothing, 
washbowl, H. ts'e'koisk'Em ( — kEin, 

round), 
watchman, L. k''a'k ala (see To 

hear), 
water, L. N. wa'p, H. waa'm. 
N. H. G. — sta ; N. k'ola'sta, 

water of life ; tsuqsta, to jump 

into — ; koa'asta, cup ; H. 

llqsta'ut, to push canoe into — ; 

iq,%XA, to jump into — ; nak'jt'ni- 

Bta, cup ( = drink water) ; G. 

gyuqsta'is, house in — . 
is, in sea, N. k'alsi's, bottom of 

sea; na'ni^, bear in sea; H. 

k'alia'ois, anchomtone. 

on water (see Surface). 

wave, L. k-Ele'e ; aqumaMe, breaking 

wave; H. gaDE^maia. 
we inclusive, L. N. nd'guaniEnis, 

H. Do'guants, G. nogu&'nis. 
we exclusive, N. G. no'guanuq, H. 

nogua'ntk*. 
weak, G. we'tlimas (= not strong). 
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weasel (Putorious), N. gyegyi'lEin 

(= climber), 
weather, N. D&'la; nenfi'lanuk, 

having — (t. e., being able to 
change — ). 
to weave basket, L. yi'p*a. 
cedar bark mat, Tl. ky'e'ta ; 

ky'e'tamill, weaving frame; H. 

tle'Huila. 

rush mat, L. o'ta. 

wedge, N. tlE'mkyaid, A. tl&'nut. 
weir for fishing, N. mo 'a, A. ko'lem, 

G. m&'meas. 
west, H. qa'is ; qft'eqae, western peo- 
ple, 
whale, N. H. G. k-'o-i'm ; N. k*oe'- 

gy'i\eik*,madea — ;k'oa'iaslEra8, 

place of whales. 
Tl. t'oto'sk'amis (a. p. (?) per- 
haps = star face in sea), 
whetstone, L. t'e'kyaio. 
whirlpool, L. k'o't'is ( — is, in sea), 
whirlwind, L. hal6'pek*a. 
whiskers, N. hapqsle'e (= mouth 

hair), 
to whistle, N. bo'uqoa. 
whittle, N. mEtse's, — ofha'maAs*a; 

ts'e'kokyala, trumpet; A k'oa'- 

k'omolaku'la, — of me'itla ; 

ky'e'kyala, trumpet; k'os, — of 

tloola'qa; te'qatsk, — oftsa'ek a; 

H. Hue'k'oa, — small, 
white, L. msla', H. mo'k'oa, G. 

rao'qsto. 
white blanket, H. kye'lqsEtn. 
who is that? A. ak'oiqk'au. 
wide, N. le'qo ; le'qois, wide beach, 
widow or widower, mourning, N. 

Sa'msila, G. g'oa'itlowa (=«Y 

ting in ?iouse) . 
widow, N. bEky'a'sit (= without 

man), 
widower, N. k'Eky'a'sit (= wiYAowt 

woman), 
wife, N. G. ganE'm ; N. ganE'mtl, 

future — ; H. g'auE'm. 
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teUd, ha'maU'agromny — .N.^uft'sit. 

aind, Zi. ijl'la ; il'oapsBoi, tail; 
iau'apEk', malt; H. Q. InU'la ; 
B. lua'lia, place vihtn alwaj/i 
wind; lal'aaepBk', matt; iai'- 
uaalBm, taxi ; iai'uaUk, hoitttd 
tail; Q. iaJ'ualsEm, tail,' iu'p'iq, 
matt. 

north Kind, N. t-i'k'oa. H. 

tHnfIj>f|M,H.petBEqi'd ( — qfid, ntck). 
tetng, H. ma'tlroulEni (we Tofiu). 

fiTttfeatheri of—. L. p'E'ilEm, 

hind featbtrt <tf — , I>. ta'E'I- 

kHim. 
teiattr, Ii.N. tpan'&'oq, H. tMwu'nq, 

O. tsoDft ( — anq, Hma of). 



o'Hka 



, the 1 



6'aka 



1, the ■ 



touith. H. a'Hula. 

icolf, If. fi'ikaBin (sec Inland); H. 

y^ugittmii name, Niin ; Nnnk} e'- 
qlo('. ehitfof—: Mamalel^'ala, 
['ile'kyiD, H, k'usE'h, G. asila', 
tl'EajEgumi'H, 
iroUerine, N. wft'jjlgya, na't'bce. 
in, L. I 



- L. N. kaky— ; N. O. ka'kjala, 



woman, K. H. — aqBEin ; N. Nim- 
k-ea'qtxm, NimMih voman; 
ODA'gulaqsEm, Eaakiutl too. 
man; H. Avi'wikj'a'qsEin. 
Attiky'i'noq teaman; Bi'bUqu- 
iH'qBBm. Bilgvlati)oman;koe'- 
k'oeaieDoqa'qBEiu, K-oihtinoq 
uontanyTlallaeik'oa'qsEm, Tla- 
tlank oala woman; Ileilltok'o- 
a'qBEcn, Hiiittuk' woman, 

N. B. — uk'oa, — ok'oa, — tn 

name*; N. A'Dkualayu'koa, 
makiug it eluudf ; Lftlak-'aiyu'. 
k'OB, made to go ahtad of all; 
TBODO'k oa. thunderbird wv- 
manO) B. Tlaleilikyd'k-oft. 

teomb. B. ma'eotlaise. 

tconderful! Tl. N. sft'kyas. aui'la 
{= rtal). 

ttood on beach, L. k''e'qatl. 

dried, A. kyft'p'au. 

damp, A. ts'e'iuoe. 

woodpeektr, Ttd-tetugtd, L. Fi'k'Oala, 
Tl. lU'tlanitl. L. tla'tlHniie'k-, 
H. tl&'tlupeka. 

asool of mountain goal, L. p'ft'lEm ; 
pElpBla'sk'EDi, blanket of — . 

teooi and fine hair, H, ky&'tllEiua. 

word, N. wa'tldBm. 

world, N. wi'nafcuiB. 




Feb. 8, 1893.] 83 [Packard. 

The Lift Eistary of Certain MothB of the Family CoMiopodida, with Notes 

on their Spinet and Tubercles. 

By A, 8. Packard, Providence, R. I. 

(Read before the American Philosophical Society, February S, 1S9S») 

I am under special obligations to Miss Emily L. Morion for the eggs of 
several species of this family, which gave me the opportunity of rearing 
them and thus of observing the freshly hatched larvae of species of three 
genera of this most interesting group, none having heretof«ire been de- 
scribed, unless we except a very brief notice in Buckler's Larva of the 
British Butterflies and Moths (iii, 70) of the freshly hutched larva of Heter- 
ogenea asella, as follows: "As well as my strongest lens would show 
them to me, these very small specks of creatures were of an ovate, round- 
ish figure, dark brown above and pale greenish beneath — in short, minia^ 
lure representations, apparently, in all respects of the mature larva." 

I was very eager to learn whether the freshly hatched larva of any of 
this group was born in the form of the fully grown larva, and entirely 
without abdominal legs, or whether lis body might not be more general- 
ized in shape and structure and with the vestiges at least of such legs. 
The result appears to be that, the young larvae are, so far as known, 
without traces of abdominal legs, and that while those of the more 
specialized though primitive genera, as Adoneta and Empretia, are born 
with the tubercles already nearly as much specialized as in the full-grown 
larva, in the more modified genus Lithacudes (L.fasciola), the body is 
much more cylindrical and simpler, and thus more modified than in the 
foregoing genera, being without tubercles, but with forked glandular seta. 

Another result of great interest is that the shape of the young larva of 
Adoneta and also ot Empretia, with their large tubercles bearing three 
radiating seta; or bristles, is such as to remind us of the larvse of the 
8aiurniid8e, and to suggest one of two alternatives, viz. , ( 1 ) cither the Coch- 
liopodidsB have originated from the Saturniidte or forms allied to them ; or 
(2) both the Saturniidae and Cochliopodidse have descended from a couimon 
stem-form, and this perhaps some NoUidonlian. 

At all events the systematic position (and in this connection I may say 
that the pupal and imaginal characters bear me oui) of the group repre- 
sented by Limacodes and its allies is very near the Saturniidae, and not far 
from the Nolodontians. It would seem as if the oldest, most generalized, 
or less modified forms, viz., the original ancestors, were the luberculated 
larvse of Euclea, Adoneta and Empretia, as they are more like the larvae 
ot other Bombyces, particularly the SaturniidJB and Nolodontians. On 
the other hand ihe nearly smooih slug- worms, without hairs or tubercles 
when fully grown (such as Limacodes and lleterogenea), seem to be the ' 
most aberrant and modified, viz., have become the most adapted to the 
peculiar mode of larval life emphasized by the term "slug-worm ; " these 
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being caterpillars which have lost by disuse their abdominal legs, the tho- 
racic ones being greatly reduced in size, while by their sluggish disposi- 
tion, by their slug-like, slow gliding mode of progression, and by the pecu- 
liar coloration of such forms as the larval Heterogenea, which mimics the 
red, swollen spots on the leaves of various trees, particularly the oak, 
chestnut, wild cherry etc., we have, as the result of gradual modification 
brought about by adaptation, perhaps the most strange and bizarre type 
of Lepidopterous larva in existence. 

Thus, as a result of adaptation, probably brought about by a series of 
causes unlike those affecting any other caterpillars, we have larvs which, 
as in that of L. fasciola and also the larvae of Packardia, are entirely green, 
oval in form, and which we have noticed might easily be mistaken for a 
fi)ld or bend in a leaf. These smooth bodied, unarmed slug- worms are 
protected (1) by their oval shape, the expanded edges of the body appear- 
ing to merge into the surface of the leaf; (2) by their sluggish almost im- 
perceptible gliding motions ; (8) by their pale pea-green ground color, with 
faint yellowish or reddish shadings on the more exposed ridges and pro- 
jections of the body. These and other wholly green ones may have been 
eliminated during the struggle for existence from the earlier, tuberculated 
genera by their resemblance to green galls or swellings on the surfaces of 
leaves. That the larvae of Heterogenea, such as U, fiexuosa and H. (estac^a, 
are wonderfully similar to the red dipterous or aphidid galls on oak and 
other leaves was first suggested to us by the late Mr. S. Lowell Elliott,* 
and since then we have frequently verified his observations, and been 
struck Willi the wonderful resemblance beiween tiiese larvie and the 
small reddish and greenish galls which appear late in summer on the 
leaves ai the lime when ihc lame themselves becoine fully grown. These 
forms beint: thus protecud from observation and harm, do not need the 
armature of the other group, the tubercles and spines have disappeared 
through simple disuse ; while being without poison -bearing spines, they 
have also lost by disuse the bright colors and conspicuous spots of the 
armed genera. On the oiher hand, the larvie of Adoneta, Empretia, 
Euclea and allied forms, wiih their remarkably bright colors and mark- 
ings, and poison-bearing tubercles, feed conspicuously, the warning colors 
and showy ornamentation repelling the attacks of l)irds. We are inclined 
to the belief that the armed slug-worms were the earlier, from the proba- 
bility that in the Coleoptera the earliest and most generalized groups were 
ihe^taphylinidiC. and the carnivorous Canibidic. and allies, while the later, 
most extremely mmlitied A)rnis were the Weevils and Scolytidoe, in which 
the larvie are footless. In the Diptera also it is not improbable that those 
families with the most perfectly developed larv;e. such as the Culicidse 

•i\>tnj\iTv tho r\Mn:vrk"< ot Mr. IN>ultoii on Uu- m-.^ani'.ii; of the jHTuliar method of pro- 
cres>iou ill i;io lurviri>f (\H'hlioi»<xli(l:t' in T \ius. F. i'. >»• ot lA>nilon. I'^-^S. 5l»l, wbert'in he 
>laU'5i ih.n Mr. Tate cimUl n >l nMuoinh.T any ol>;eol which the hirv.v of H. ottila resem- 
bU.l. Mr. IVnlton remarks that ihoy "may vui;i;e>t the ai>jH?arauce of some kind ol gall 
on the sr.riaev vi the leat. " 
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and Tipulidse. were the earliest and most generalized types, while the 
Muscidee, with their apodous masgots present the extreme of modification 
though not of specialization, and so with other apodous insects and apo- 
dous Arthropoda in general. 

To return to the Cochliopodidse : the great difference between the tuber- 
culated and spinose and the smooth, unnrmed genera show that the forms 
were more or less plastic, and though all of them are born without abdom- 
inal legs, yet after atrophy had taken place, the larvae of different genera 
became exposed to quite different surroundings and stimuli, and responded 
to such varied changes with the ref^ult seen in the numerous genera char- 
acterizing the eastern regions of North and South America, as well us 
Southeastern Asia ; Europe only possessing two species, and none being 
yet known from the Pacific slope of North and South America. 

It will, of course, be a matter of great interest to examine the embryos 
of this family in order to determine how late in embryonic life the abdom- 
inal legs disappear, for, undoubtedly, as in the embryos of such Lepidop- 
terous larvae as have been examined by embryologists. each segment bears 
a pair of temporary embryonic legs. Probably the legs are represented 
by the transversely oval ventral areas or muscular folds on each segment 
of the abdominal region in the slug- worms. 

As a result of studies with larvae and moths I may add that the genus 
Heterogenea is more largely represented in the United St>ites than for- 
merly supposed, and the genera Kronea and Tortricidia are with lilile 
doubt synonyms of Heterogenea, the characters which I originally em- 
ployed not being of generic value. 

The Life History of Empretia stimulea Clemens. 

I am indebted to Miss Emily L. Morton, of East Windsor, N. Y., for 
the eggs of tiiis interesting form. The larvae hatched July 9 to 12 at 
Brunswick, Me., from the eggs sent a few days previous. 

Egg. — As usual in the family, an irregular, oval, flattened, scale-like 
body, with a very thin edge ; under a half-inch objective the sliell is seen 
to be thin, transparent, and without any markings. They are laid in an 
irregular mass, partly overlapping each other. Length, IJ to 2 mm.; 
breadth, 1 mm. 

FrtBhly Hatched Larva. — Length , 1 .2 mm. The body is broad and high, 
about three times as long as high, but much more cylindrical than in tlie 
full-grown larva. The head is pale and the body is pale straw-yellow. 
The eyes are black and distinct. The prothoraclc segment is largo, some- 
what hood-like, not bearing any visible tubercles, but with two obsolete 
warts, giving rise each to three hairs. The other segments are in this stage 
distinctly marked, especially dorsaljy and ventrally. On each of the 
second and third thoracic, and the first abdominal segments is a pair of 
high conical tubercles, which are moderately thick at base, and nearly as 
long as one-half the thickness of the body, each giving rise to but three 
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SQCoeoding the three pein of large high tutadea are five fiifa (on e^f- 
Hieiile 8 to 6i) of i«berc1ee whkh greatly ooattan i& tlca wUli thoae al 
eaoh end of the bodj, being ^ery atucli emaller^ only about one-tiiiiid ihi 
high at the otben» or aboni ooe-half aa high as tiM otheis am tJUek In 
their middle. Ob the ead^of the body are three pi^te of large Uiberdei^ 
the first pair of these (on abdomimd segment 7) b^g larger and Urfcher 
Uian those on the thoiado and first abdominal segments ; those of tim 
pair on thee^th segment are abont as lari^ as the pafar in ftonti bntthoas 
on the last pair (on the nhith segoMnt) are about one-half aa taiigB aad 
Inng as those (m the eighth s^ment They all bear only three eelm eac^ 

The setn or h9km appear nnder a half-inoh objectiTe to only taper Ifim a 
simple seta, the Up, howeTer, not being acnte, neither Tviy blnnt ; bnt 
nndw a higher power (| obj. A. ey^iece), the points are seen to be 
dirided or forked, bnt with only two divlidons. Fig. % repesesnta a 
luberde highly magnified, showing the finely forked glandnlar selm, eac& 
at which is mored by a retractor mnsele (m). 

LatToa, Staff $ //.—Length, 5 mm. The three anterior pi^rs of tnberdee 
Me paler, the largest (hinder) thoracio pair much darker reddish purple. 
Between the first aod second dorsal fttAt of tubercles are two parallel dorsiU 
rows of three pale dots, forming two short parallel broken lines. A y^* 
low spot between the two larger tabercles, and in front is a fine trans- 
verse line connecting two yellow dots, and a similar smaller mark behind 
tlie yellow spot. Three similar marks, t. e., a yellow median spot and two 
transverse lines at the base between the abdominal tubercles. The brown- 
and-white edged lines nearly enclose each set of tubercles as before. 
The body is green and straw or lemon color above, and greenish amber 
low down on the sides.* 

Stc^ge III{t), — (July 23.) Length, 6 ram. The ten anterior fleshy ap- 
pendages are all pale lilac ; those in front the paler ; the second dorsal 
pair about one-third larger than the first pair, and the third pair about 
one-third larger than the second, and nearer together at their base ; the 
latter are deeper purple, and are dark at the end. The large pair near 
the end are aUo purple, and only slightly larger than the second anterior 

* Miss Muhfeldt thus describes the young, probably in Stage II, as she observed, them 
at St. Louis : " Late in August of the present year I found quite a colony, probably ten or 
twelve, on a single leaf of the above-mentioned tree. They had but recently hatched. 
but tiny as they were — not more than an eighth of an inch in length — they had all the 
tubfrcles mid other charactertttie% of the mature larva, except that the saddle-cloth-like spot 
was deep yellow instead of green and the central dorsal spot pinkish gray. They had 
perforated the lenf with small irregular holes. Not thinking that they would readily 
loosen their hold on the leaf. I carried it carelessly in ray hand, and when I reached the 
houfic was much disappointed to find that but two larvae remained on it. As these 
thrived and perfected their development to the point of enclosing themselves in coooodb, 
it is evident that maple may be included in the list of tlielr food-plants " {Bull. Div. 
Eiit., 13, 68). 
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pair. The small pair of dorsal ones near the end are greenish yellowish. 
The two lateral ones in front on each side are about three times as large 
as the eight on each side behind them, and they are purplish, while those 
(the eight) behind are pale greenish. 

On the back, beliind the first pair of appendages, are two parallel pur- 
plish longitudinal patches, with the pale wliitisli median line between 
them, and behind them are two dark patches, also separated by the 
median line. Between the second and third pair of appendages is a 
transverse dark brown stripe, which passes around behind the appendages 
but does not meet behind, and behind it is a roundish yellowish median 
patch ; behind this patch, between the bases of the two appendages, is a 
short transverse white line. The tip of the body behind is lemon-yellow, 
and on the second, third and fourth segments behind the third pair of 
appendages is the saddle-like median spot. It has a median oblong lilac- 
l>rown patch, bearing two transverse broken white short stripes edged 
'^rith brown. On each side of this patch is a white border with three 
scallops externally, and edged with Ijlack, the black line forming three 
scallops. The two large purple posterior appendages are partly sur- 
rounded at base by a brown curved line, the two not meeting in front or 
l>ehind, and between the bases of the long conical fleshy tubercles are 
two linear dark stripes. The rest of the body is pale greenish, with a 
slight yellowish tint. The appendages have each slender purplish ppines 
of quite even length. It is bright colored and showy, and must depend 
on it« spines for immunity from attack. 

It feeds in this stage on the upper surface of cherry leaves, eating off 
Zhe surface, leaving large dark patches. Crushed one of the small ones, 
und found the hairs painful and annoying to my hand. 

8*age III or IV (?). — Length, 7-8 mm. The thoracic segments — t. «., 

^11 the region bearing the anterior tubercles or papulae — is now dark red- 

^i^h brown ; the third, or hinder thoracic tubercles, dark reddish brown, 

and the yellowish dots and lines are obsolete, only the bright yellow spot 

Vjehind the third pair of thoracic tubercles being left. The two anterior 

pairs of tubercles are much paler than the third pair and the pair on the 

eighth abdominal segment. The last pair on the end of the body are pale 

amber. The lateral papulae or tubercles are still green. The yellow 

dorsal region between the thoracic and abdominal papulae is now yellow, 

edged with white on the side low down, and in front and behind are white 

l>orders edged part of the way with dark reddish brown. In front of and 

behind the " saddle " are two twin dark dots. The saddle is plain brown, 

oval, cylindrical, bordered with white, which is edgel within with rosy, 

and, on the outer edge, with dark brown, this border being interrupted 

!n front and behind, opposite the twin dark dots. All around, and at the 

base of the large tubercles on the eighth abdominal segment, the back is 

dark reddish brown with a median yellow spot, and behind on the next 

segment are two large oblique oval white spots, meeting on the middle of 

the body, and faintly tinged with lemon-yellow. . 
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FM-fed Larva. — ^Length, 30 mm.; breadth, 7 mm« Tha liody'ls ^eiy 
thidc «nd BUmt» nealy one-half as long as broad» the doiaal surfiioe r^sii- 
larly oonvez, beiag well roaoded abore, a little wider ia ftont than be- 
hind. The prothoradc segment. With no tnbercles, forming a hood U^r the 
head, which is c^all amber colored with darker spots. The second thorade 
segment with fonr splnnloee fleshy conical tubercles, the dorsal asei 
slightly larger than the lateral ones, Simiiar ones on the third thorai^ 
segment, but they are a little larger. On the first and eighth abdoog^ial 
segments are two Tory large diverging hom-lilce processes, and armed with 
coarse spinnles, which like those elsewhere are simple, ending in a slender, 
stiff corneous black point. On the last segment is a pair of small tuber- 
cles and a terminal pair of rust-brown flattened branches of dngnlar 
spinules. The body to rust-brown, with a livid hue, and the skin Is gran- 
ulated. Abdominal segments 2-7 are pea-green, bordered below with a 
white lateral line, and enclosing a large dorsal round brown spot bor- 
dered with whitish. Between the base of the horns is a small pale spot, 
and behind are two nearly adjoining yellowish- white patches. 

The shape of the stout spines on the tubercles of the fhll-grown larva 
is represented by Fig. 8, a, which is, however, one of the smaller spines. 
A singular spine Is represented at Fig. 8, b; It Is davate, and arises (h>m 
a papilla situated on the middle of the tubercle near the edge ; such davate 
setce as these are very rare, the only other one observed was situated 
on the middle of another tubercle below the group of paplUsB, which 
extends to the end of the tubercle. A very remarkable spine, and one 
^hlch we believe is largely concerned in produciDg the poisonous and 
irritating effects resulting from contact with the caterpillar of this species, 
is one situated in scattered groups near the end of the tubercles. A group 
of three is represented at e. They are not firmly embedded in the cuticle, 
but on the contrary appear to become very easily looseDed and detached, 
and they probably, when brought into contact with the skin of any ag- 
gressor, burrow underneath, and are probably in part the cause of the 
continual itching and annoyance occasioned by this creature. It will be 
seen by reference to Fig. 3, e', that the body of the spine is spherical 
with one large clnugated conical spine arising from it, the spherical base 
being beset with a number of minute, somewhat obtuse spinules. This 
spine reminds one of an old-fashioned caltrop, and a group of them con- 
stitutes a formidable armature. The cuticle at the end of the tubercles is 
granulated, each fine projection being the end of a vase-shaped pupilla, 
all being closely crowded together, as at c. The skin of the body between 
the tubercles is seen to be finely shagreened, an appearance due to the 
presence of fine clear teeth more or less curved and bent, which arise from 
a very finely granulated surface, as at d. It will thus be seen to what an 
unusual extent the difierentiation of the spines and of the armature of the 
cuticle itself is carried in this highly specialized form. 

Miss Murlfeldt has called my attention to the variation in the larvse in 
the length of the tubercles, in the intensity of coloring, and the presence 
or absence of the cream -colored spots. 
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BECAPITULATION OF THE MORE SALIENT OKTOOENETIO FEATURES. 

A. Congenital Adaptatianal Features, 

1. The tubercles qd the second and third thoracic and the first, seventh 
and eighth abdominal segments three times the size of those on abdominal 
segments ^6 ; these tubercles being already differentiated at birth and 
more markedly so than in Adoneta. 

2. Head not capable of being withdrawn into and concealed by the pro- 
thoracic segment. 

8. The tubercles each bear only three two-forked glandular seiaB. 

4. The body is more cylindrical than in the later stages, and colorless. 

B. Evolution of Adaptatianal Features, 

1. Id Stage II the form and general colors of the full-fed larva are 
assumed. 

2. The tubercles are now armed with numerous poisonous spinules. 

Note, — From what we now know of the congenital, as compared witli 
the later acquired adaptational characters of Cochliopods, it is evident that 
the latter arc acquired at an earlier stage than in most other caterpillars. 

Larva of Euclea querceti (H. S.) (monitor Pack.). 

The following description is based on over a dozen individuals, found 
from August 25 to September 8 at Brunswick, Me., on the red or swamp 
maple and the beech, most abundantly, however, on the former, and 
always on the under side of the leaves. 

L<ist Stage. — Length, 18 mm. ; breadth, 5-6 mm. 

The outline of the body seen from above is regularly elliptical, each end 
being alike. Body with a broad dorsal, flat, plateau like surface, not so 
wide as the body, extending from one end to the other, and bearing a row 
of high conical papilliform tubercles of unequal size. From this plateau- 
like surface the sides of the body fall away nearly vertically down to a 
slight ridge bearing long slender papulae, and situated above the edge of 
tlie creeping disk. The body is in general pea-green of two shades, a 
lighter and darker, with a yellowisli hue, assimilating it to the color of the 
under side of the leaves of its food-plant. 

Along the body are two dorsal rows, wide apart, of high, elongated, 
densely spinose conical tubercles, tlio spinules black on the distal half. 
Those of the first pair, situated on the second thoracic segment, are green ; 
those of the second and third pair yellowish ; those of the third pair arc 
larger than the second, and the second than the first. All these tubercles 
are usually reddish on the distal half. On the next five segments is a paT 
of small rounded tubercles ; the first pair. Hituated on the second abdom- 
inal segment, the smallest, and the third pair the largest. The ridge 
bearing these tubercles is orange, edged with yellow. Between the sec- 
ond and third pair of large anterior tubercles Is a rounded madder-brown 
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spot, SDd a much larger Becond one between tbe first and second pair of 
small tubercles, which is s deep rust-red or brown-madder squarish uf 
oblODg patch ; a aiinilar one lies beiwecn the fourth and fifth tubercles, 
and a fourth amaller, more rounded one between the flrst and second 
psirs of the large terminal lubercleg. At the end of the body are three 
pairs of lilgb conical tubercles like those in front. The two anterior pairs 
are the largest, and those of tbe posterior pair project out horlzontallf 
backwards and are green, tbe others being j-ellowlah. lo the green 
median dorsal space is a pale median dorsal line, edged dlstincilj with 
black, and the sides of the area are edged with black, and dilate near the 
base of the tubercles, forming black blotches. 

The outer side of the subilorwil ridi^e la edged with black in the same 
way, and this syHtem of black marks connects with a lateral series of poljrg- 
nnai nearly circular black ring« on the vertical sides of the body, and 
each enclosing two pule, depressed, oval, green areas. There la a lateral 
series of nine green, long, slender, pointed, spinulale tubercles. Nearly 
each tubercle on the upper side bears a large pale brown patch like amasa 
of sand (under a high-power Tollea' triplet I cannot discover Iha nature of 
this sand-like mass, which is wanting on tbe first two and last one). At 
tbe end of the body are four conical, high, deep black pencils of fine 
hairs ; one between the last and penultimate sul)dorsal tubercle and an- 
other in front between the penuUiuiaie subdorsal and last lateral tubercle. 
On the first thoracic segment are a few fine hairs ; it is green and not 
spotted. The head la green, with the mouth-parta dark. Fig. 4 repre- 
sents a dorsal tubercle wilh its spines ; it is perhaps from too old a sped' 
men to silow the unicellular poison glands at (he base of the spines ; «., a 
single forked minute spinule : el., the cuticle at the base of the tubercle 
containing clear roundish spaces with a raised edge. There seem lo be no 
caltrops or minute spines In the cuticle uf tliis genua. 

Two specimens living on the oak were received from New York through 
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bac^k, giving a slightly qnadrilateral outline to the animal in section. It 
18 pale ultramarine green, the fleshy conical spines or papulae being 
deoper green. Of these papulse there are two subdorsal rows, ten in a row, 
an<l otherwise as already descri1»ed. The spinules of these papulae are 
wliite at the base, with the distal end black. There is a row of lateral 
spines similarly spinulated and of uniform size. The four pairs of square 
spots are blackish, those of the anterior pair (on second thoracic seg- 
ment) being rounded. They are more or less connected with dorsal 
irregular lines and dots. On the side of each segment is a blackish ring, 
lined within more or less distinctly with white, and enclosing a roundish 
bex agonal green spot. 

JiemarkM. — The larvae of the f^enus Euclea are wonderfully differentiated 

and specialized as to their papillae and surface markings, as well as colors. 

The object of this or rather the process by which these structures and 

^tti^lclngs have gradually appeared, can. so far as we can now see, only be 

^>^pla.ined by supposing that they are warning structures and colors, the 

S^y colors enabling the insect to be easily seen and the forbidding spines 

P'^'v-entlng their being swallowed by birds after once being detected. On 

^i^e other hand, the more plain, unarmed larvse of Heterogenea are in- 

^t&tic^«s of protective resemblance, as their lives are saved by their exceed - 

^'^K^y sluggish movements and their green colors, assimilated to the hues 

^ ^ ii « under side of the leaves, in which they rest, for the most part 

'^^^'^Ijr Immovable. Yet why should Euclea feed like Heterogenea and 

*^^ on the under side of the leaf, and not on the upper, where it would be 

re^d iiy geen T 

PARASA CHLORia H. SCH. (P. FRATERNA GrOTE). 

&^e larva, like those of many other Cochliopods, lives on the under 

«f the leaf of its food-plants. It often, however, begins at the end 

^' leaf and eats down to the base ; it remains on the under side, but 

^^^^ liood bends over so as to be seen from above, but the color, exactly 

^^ that of a brown sere part of the leaf, protects it. Several specimens 

^^ire kindly sent me by Miss Morton. September 4. 

^tdl-groten Larva. — Length, 15 mm. The body is oblong, square ; when 
^^en in section it is somewhat trapezoidal, the dorsal surface being flat- 
^^ned, though still somewhat convex, and one-half to two-thirds as wide 
^s the creeping disk or under side of the body. Posteriorly the body ends 
^n a long, slender, fleshy projection or ** tail," which is somewhat spinose 
Hod slightly forked at the end. Along each side of the dorsal area is a 
^ow of short, thick, retractile tubercles which bear peculiar stout spines, 
^hich are whitish, tipped with brown at the ends. Fig. 5, sp. represents 
« part of one of these tufts of sharp spines, which are white, becoming 
dark towards the ends ; eC, the spiny cuticle of the body, the spinules 
being modified cutlcular cells ; ct', the same seen from above. A few cal- 
trops were to be seen. The third pair from the head is situated nearly on 
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vice as large a» Ilie olliers ; Ihoas 

M 



tiiB locond kbdomlnU segmeat, and !• twice as large a» ilie olliers ; iboae 
oo Iherighth Abdominal MgmQDtKra much larger than the orlii^r abdomi- 
ii«l tnberclei (whloli u» minnti), and the spines oa ibis pair are nhiter ' 
fhtta thoM on ihe oiher tDbert4M. A. brown line washed externnllj with . 
pal«r botiDds Ihe aldM of tbfl bMk. A klemi r<iw of small tubercles bear- j 
ing SpinM ll aitiuted aroand the «dgst the miiidte of each tubercle being ] 
ntaed, coorax. The iplrmclas are minuic, whire, somewhat raised, And ' 
■ttoated in a darker tnaad area. Low down between the two rows of \ 
tobercle* U a raw of ttnootb, kidnej-abaped depresef d Bpnia. The bead !■ i 
cbeBtnnt, tbe labrom pater. Tbe under tide or creeping disk Is pale flesh ] 
colored^ aboTO with a redd tali stripe, becoming reddish brown above, j 
Tbe body abore la of a rich Telrety daf k fleah-red brown. Some Indirid- ^ 
uala are machdariter than othera. Tbe under aide of the " Uil " is fleab f 
colored, reddUh above, and on top of a rich brown. ' 

In tbla speciea the aplraclea are plainly seen to be amaged, u in ZtmM 
eoitt leapha, on tbe aide of the body latber low down, but above the edipa 
of tbe creeping diak, 

lap. ehierii (,frai»na OroW) the taDlike end oflbe body la longer aad 
' better developed, and more movable and nniant'than in Uie larva of 
Packardla. It li alowly raited and lowered while the aidmal ia cro^ln^ 
with tbe reaull that it moat be deterrent to idmenmon and other tneet 
enemlea. Tbe " tall " la quite hiranta, and la fleah-colorad below and M 
the end, bat on the opper aide la brown like the body. It vartea In length. 
The "hood" or prothoracic aegment Is in this apeciee larger and freer 
from the second thoracic segment than usual. 

On one of the larvte was observed an oval cj'Undrical Ichneumon egg. 

Life Histobt of Adoskta spikcloideb BBBRica-ScDABPrEO. 



Batches of the eggs of this Cochliopud were also very kindly sent me 
by MiM Emily L. Morton, from New Windsor ; they batched July 18 or 19. 
The eggs are BO flat, scale-like and transparent, that they must be very 
difBcult to detect on the leaf of the food plant. Thua the eggs must be 
to an unusual extent free from attack of other insecta or the gaze of binis. 

In Stage II, when feeding, tbe upper (never the lower) surface, says Mr, 
BriOgham, is eaten, and all the contents, leaving only the lower akin of 
the leaf, thus forming litlla pits on the surface. 

£gg. — Very flat, rounded, oval, with very ihin edges ; varying much 
in size, some being twice as large as others, varying from 0.7 to 1.4 mm, 
in length, and nearly as broad as long. Tbe ciist shell is Ihio, membrane- 
like, not preserving lis shape after the exit uf the larva, and not showing 
any markings. Though the eggs themselves vary so much, yet the larvs 
within are of nearly the same size. This variation in size Is very unosnal 
in insects and may be correlated with some interesting peculiarities of the 
oviduct. 
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Tit FfttMy Satched £ariw.— Length, 0.8 lo 1.3 mm. Tlie lioilyis oval. 

Cfliiidrlcjil, with bath ends nearly altke. Tlie dorsal tuberclea nre Inrp.e, 

prnntlneni, conical ; ibose on tlie second snd third thoracic and first ab- 

(iomiOHlsegincnie are largo, conicul. and twice the eixe of those on the scc- 

ind sad third abdominnl Begmeota, while those (in one of my Bpecimcna) 

oa the fourth segment are as Iiirge aa Lhosa on the first or seventh segment, 

^"t In ftDolher no larger Ihau those ou segments 2, 3, H and ; those on 

'Bgmeuta 3 and G are of the snme size ua those on segmenls 2 and 3; those 

"" ■eginent 7 are as large as those od segment 1 : those on segment 8 a 

liiile «iiiallcr than those on segiuent 7 ; those on segment U of the same 

sfEc a£ iliose ia the middle of the body. From each uf these lubercleB 

■rise three glandular hairs orsei», which are on the average about a third 

'onger ihan the tubercles IhemsclvcB; they are rulher stout, tapering 

slowly from the base to the lip, slightly curved, and divided at the end 

(XB seen undt-T a \ objective B eyepiece) into three short minuie forks. 

T'here is a lateral row of tubercles, one to each segment, beginning 
witli ,|,p. (econd thoracic, which are smaller or about half as large us the 
""sliest dorsal ones, and each bearing three sets. The segments are 
quit« well distinguished. The head is while, about one-half or two-lhirds 
*" ^v iile as the body ; the latter ia at tint pedrly white, and later with a 
pur'islUh shade on the back ; the skiu is very finely granulated, and the 
'P'*i«8 are bbckish towards the tips. 

*'*>£. 6. A camera sketch, from an alcoholic specimen, of the freshly 
l'*iched larva; both rows of dorsal tubercles are represented (author del.). 
^■B- 7. A restoration of the same by Mr. Bridgham, corrected by the 
•uiljcr:/. front view. Fig. 8, a. Third thoracic dorsal tubercle (or first 
*°**»>minal), bearing three apinules at the end, each terminatlug in three 
^'"'•■l, minute, obtuse forks ; a', ends of four apinules ; from ciicli fork or 
'"^bch a siria passes down to the base of the Rpinulc. 

'^be following description of Sia^e 11 has lioen drawn up from h specimen 
**^^<:d by Mr. Bridgham (to whom 1 sent the eggs and freshly hatched 
[*^ ng) to have molted once, and from which he made hia Pig. 315. The 
^*'^%'ing was made July 20, the specimen feeding on the scrub oak, 

^«*i(7« //.—Length. 3.8 ; width, 1.4 ram. The lurva is now at least three 
~ as large aa beioru molting, and it would be difficult (as 1 have not 
"^^•If seen the larva alive in this stage) to believe that It could be in Stage 
"' 1^ nleas Mr. Bridgham had noted tlie fact on his sketch that it was drawn 
"^f K.er the first moll." The larva has now assumed nearly the shape and 
""^wly the colors of the Fully -grown larva, the tubercles even being a little 
''^^Svrln proportion, and with the spines as numerous and as large us in the 
'"^^ stage. The body is broad and flat, and the head is entirely coacealed 
"T t-tic protlioracic hood. The skin is finely grauuliited. The tubercles are 
**>»■ oumpleteiy dilferenliated, and arc iudeud a Iilllc larger In proportion 
'•* ■^fae Ixjdy than in the full-grown larva. 

ig. 9 represents a small anterior lateral tubercle after the first molt ; 
ualccllular poison cells not distinctly seen; a, a larger l^enil tubercle. 
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Fig. 10, tubercles of last Btage ; a, tubercle wilh venomous spinulcB { 
h, BpucL' nt lite ba»e ol a lubcrclt: iluDHfly covered wiih c>ilir'>pJika , 
apiDules ; lliese culiri>ps are very easily loonened. mjil can readily work I 
under tbe skin : e, aaii of o tubercle ; c', putt of tliu base ut ti tuberule, JJ 
witb llie granulated culide near llio base; <J, two caltrops enlarged ; tf^ 
two venomous spines, wltli ilie uuiccUuUc gUnd in tlie expanded base of .< 
the Hplue : c'. a spine ol ditlerent abapeon the same tube ri^le (author del.}. 

Tlie Becund and third tboraiic dorsal luberdea are a litile slendorer nnd 
BiualltTr than itic pitir on the flrat ■bdomtnal seguicDt. The pair on tb« 
fourtli sbdomiaal aegmcot are neaily three tinies larger Ihnn those on 
ubduminal segmeDtB 2. 3, 5 and 6 ; those on segmeols 7 and 8 arc of tlu 
size of tiioae on abdoiuioHl segiufjnls 4 and 1 . 

The grouod color is a pale, deli(.-ate pea-grc-eu ; moal of Lbc tubort'lec 
are greea, but the large dorsal tubercles on DrsI, tourth and sL-vcntli »b- 
dunilDnl segiuetits are now ruse reddisli ; tlae otliurs only tutntly staiuisl 

It IhuB appears that all the essenliul chiiraciers of Ibe fully grown larva 
are nssumed fo the second singe, and at it period uiudi earlier Ihau ia Iba 
Urvie ul eoine. il not all. of the oilier Bombydne laniilits. This accelera- 
tion of development of the aduplational ehuraders of Ibe larvu soeius to 
occur also Id Enipretls, and prnbiilily in Litliacodis, and is perhaps mni> 
muD 10 the group. Additioonl observiitioua are, however, uiuch needed 
on this interesting point. 

Xbe [oUowtug deacrlpliOD U drawn up item ten larrn kindly seat ma 
by Mr. Fred. B. Simpson from Mew York. It feeds oa Jsponlca, and 
will, he saya, eat the wild rose. 

atage 111. — Length, 4 mm. Body with the legments in this genus dli< 
tinci. It ia rather narrow and elongated, nearly three times as long ss 
wide. The back of the body Is well rounded, forming a slight approach 
to that of ordinary caterpillars ; the segments convex, and the sutures 
between them deep and disUnct ; Ihe dorsal region is narrower than the 
sides, which flare out somewhat ; in transverse section ibe body is some- 
what trapezoidal. The protlioradc aegmmit lorms a true hood, which is 
slightly bilobed on the front edge, and encloses the head when the latter 
Is retracted. The head ia modervtdy large, pale green, and the region ot 
the mouth is darker, pale chestnut. 

The three segments behind tiie first thoracic each bear a pair of larga 
high pear-shaped or high conical bright pale coral-red tuberdea, denooly 
apioose and pappose. At the end of Ihe body, on the three last segments, 
are three similar pairs of coral-red tubercles, those of the last pair being 
slenderer, more pointed, and projecilDg out backwards ; they are alao 
green, of the same hue as the body, but in the larger spedmens they 
bi;come red. Between these two sets of large red tuberdea are five pairs 
lit small green ones, which are one-third as large as the largest red onei ; 
they ant not situated iiuite so near together, and are ail of the same alse ; 
the third p;fr are connected by a transverse greenish ridge ; from thto 
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ridge to the buck of tbe second segment, or between the first pair of red 
tubercles is a broad, irregular patch of dull purple, interrupted between 
the second and third anterior red tubercles by a transverse green line. 

On the posterior half of the body is a patch formed of three purplish 
patches connected together ; the third and last of the three portions form- 
ing the patch, which ends before reaching the middle pair of the three 
posterior pairs of tubercles. The sides of the body fall away precip- 
itously, spreading out a little at the base or edge of the creeping ventrdl 
disk. On this edge is a series of nine green pappose and spinose papillae 
or tubercles, the anterior two or three and the last being very slightly 
larger than the middle ones. Between the ventrolateral and subdorsal 
rows the sides are variegated with upright ridges connecting the lower 
and upper tubercles. The sides of the body are dark pea-green, and the 
dorsal region faintly yellowish green, the subdorsal papillae being yel- 
lowish green and the lower ones dark pea-green. 

In one slightly larger (4.5 mm. in length) the body above is stained 
less red and purple than usual, the posterior purplish patch not yet formed, 
and only represented by purplish points, while the third pair of anterior 
papillae and the first and third pair of the posterior set are still green. 
Also the subdorsal line along the tubercles are whitish yellow. 

It thus at this stage varies considerably in coloration and in the distinct- 
ness of the hues. 

Stage IV. — Length, 7 mm. When in this stage it only differs from the 
smaller ones in the dorsal purplish patches being more greenish in the 
middle, and edged distinctly with darker and externally brighter tints. 
Each segment, also, covered by the purplish patches bears a pair of minute 
greenish warts, which are much less distinct in the smaller ones ; some- 
limes two of these warts are connected by a greenish line. Also in this 
stage the last pair of dorsal papillae are red, and the middle papillae are 
stained with bright red on the inside at the base, sometimes the red stain 
being connected with the red border of the dorsal patch. In this and the 
next stage the body is somewhat higher over the thoracic region, falling 
away slightly posteriorly. 

La%t stage ( V), fully grttwn larva. — Length, 12 mm. (The largest and 
roost distinctly marked larvae selicled for description.) The body is of 
the same shape as before, i. e., when one-half grown. The dorsal plateau 
is as wide as the body, the sides lulling away rapidly from the edge of the 
plateau ; the sides of the plateau are rounded over, not forming ridges. 
The two great patches on the yellowish plateau are pale purplish madder, 
darker on .the edges, and edged with bright brick-red or Venetian red, 
while the papulae are bright cherry or vermilion red. There is a faint, 
pale medio-dorsal line; The purplish patch begins on the front end of the 
second thoracic segment and contracts deeply between the second pair of 
papulae and again between the third pair, ending suddenly in a mucronatu 
point situated between the sixth pair of papulae. The second patch begins 
at a point situated between the sixth and seventh pair of papulae, contracts 
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narrowly between the ninth pair, ending Jott in ftont of and between 
the penultimate or tenth pair. The first patch then is oompoaed of three 
secUona or taddle-ahaped dilatations^ of which the last or third extends a 
little way down the sides of the plateau, and there are two diylslona of 
the second patch, the first the larger, and extending down the sides of the 
plateau, but not so far as the third division of the first or anterior patch. 
Between the first pair of papnls is a greenish median, transrerM spot» 
and on each side of the first section of the purple patch are two greenish 
dots like a stunted exclamation mark. These dots appear to be modified 
surfkce dorsal pfliferous warts, but they bear no hairs. A few fine pilifer- 
ous tubercles are scattered along the sides of the body. On the middle 
section of the first or anterior purplish patch are four rounded. Impressed, 
modified, greenish warts, and on the third section there are six of them. 
On the posterior or second patch the first and larger division bears four 
such round greenish spots, with a darker centre representing an aborted 
hair, and on the last division are two similar spots. The last two pairs of 
six>ts are connected by a faint line of the same color. The three anterior 
pairs of papulee which increase in sise to the third pair are all bright, del- 
icate cherry or vermilion red. The three last pairs are of the same culor» 
except the last pair which aro green at base ; of these three the middle pair 
(the tenth pair of all) are longest and highest, lieing twice as long and 
high as the ninth pair. The fourth and fifth pair are very small and 
green, while the sixth pair are somewhat larger than the two pairs in fW>nt, 
and the two pairs behind, and tinged with bright reddish. The papulee 
are all densely spined, the spines stitf and sharp and blackish at tlie ends, 
greenish at the base. On each side, low down, is a row of nine small, 
spiny papulffi, rather difficult to detect as they are concolorous with the 
body. Directly below them are the minute, pale, circular spiracles. The 
pnpulse are situated on a ridge, while the spiracles are just below it. Be- 
tween the papulse is a pale lemon-yellow streak. The plateau is yellow- 
isii green above and on the sides, while the sides are dark peo^green. The 
skin of the entire body is finely granulated. 

This larva} indicates in some points of its structure its de8(!ent and that 
of the group to which it belongs, from the Attacmas ; these points are the 
setiferous tubercles, and the distinctness of the segments from one another, 
the sutures between them being well marked. Adoneta is one of the more 
generalized iorms, while Limacodes {scapha) and Ileterogenea seem to 
be the most modified, specialized or aberrant forms. Hence Adoneta, 
etc., are more like the probable ancestors of the group than any other 
genus. 

Several singular microgaster cocoons occurred on some individuals, 
being white and projecting vertically from the back. 
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RECAPITT7LATI0N OF THS MOBB 8ALIBNT ONTOGENETIC FEATURES. 

A. Congenital AdaptaUonal FecUura, 

1. No tubercles on the prothoracic segment. 

2. The dorsal tubercles on the second and third thoracic and first, 
foarth, seventh and eighth abdominal segments double the size of those 
on the other segments, the tubercles being already differentiated at birth. 

8. The prothoracic segment not yet forming a hood, the head not re- 
tracted within it so readily as in the last stages. 

4. The tubercles each bear only three three-forked glandular setse. 

5. The segments are more distinct than in the later stages. 

6. The body is pearly white, slightly purplish on the back. 

B. Evolution of Adaptational Features, 

1 The body in Stage II assumes nearly the form and colors of the last 
stage, the tubercles being armed with numerous spines, and some of them 
tinted with red. 

2. In Stage III, the colors and appearance of the fbll-fed larva are 
assumed. 

Larva of Phobbtron sp. 

Received from Miss Soule, of Jamaica Plain, Mass.. September 10, on 
maple. Length, 9 mm. Anterior pair of flaps (of which there are ten 
pairs, flve pairs being larger than the others), spreading out on each 
side, and as broad at the end as long ; those of the four other pairs 
directed backwards ; those of the second pair are one-half as large as the 
third pair, and are flattened. The fourth pair are very small ; the fifth 
pair slightly larger than the third. The ninth pair are elongate, conical 
pointed and pale in hue. The tenth pair are minute, directed horizontally 
backwards and pale yellow. The upper surface of the body is much 
flattened. The color of the body is pale sandy brown, becoming paler 
towards the end of the body. Though young it appears to be quite differ- 
ent from the ordinary larva of P. piihecium. 

The spines and hairs of Phobetrum pithecium present some interesting 
peculiarities. Fig. 11, a, represents one of the flaps, which is connected 
"with the body by a very slight attachment at a t, situated at the base of the 
flattened bilobed process, which is naked beneath ; the free lobe is fringed 
ivith delicate plumose hairs ; h, represents the end of one of the smaller 
flaps, clothed with plumose hairs and naked at the end, which bears a 
very long seta ; h\ this terminal seta, enlarged still more, with a few thick 
spinulate setee near the base. 

Fig. 12, two of the plumose hairs from a flap ; all of the other processes 
have similar hairs. 

The last genus of the spinose Cochliopodids is Isa (Sisyrosea). Fig. 18 
represents the end of one of the lateral tubercles of the first abdominal seg. 

PROO. AMBB. PUIL08. 80C. XXXI. 140. M. PRINTED APRIL 12, 1898. 
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BMUuof / ^.SMyrMM^tJMnii/*. Fig. ll.a.eadof thewBeHHI moR n- 
twgtd eiMitsiaiai; the tappoaal tcdoiimmii glands ; k, > E">op of thne 
mM(i(c*piaMMIh«bueo<a toberclr. t«o of then coatmiHinf tb« nacici 
of t)te ptmott-e^lt ; e, the bsMl minnu spioes u the tMseoTtkcadjiNauig 
taberde, with tb« apiiiBlsted caiicte (d> oT the akin of the body between 
ibem -, 4', gnaaUikMU nf ibe tkia. with two minute •pJBca *nd » floe 
balr-likc MU ; 4", ponion ol ibe cnitclc witb nuDDte forked ■pinnlf* umI 
gTSBDlstioiu ; }>, a bollow iiKne Oiled vith ponoa. 

The Eaklt Staoks or LnticoDu scipha Hakku. 

Tbe jonng live on tbe under Bide or ibe ie*t, esiing boles oat of lb« 
middle. 

fit'ig* //(?>— Lengtb, 3 mm. Od Maries gale, Augtut 4, Trom Htss C. E. 
Soule. TUe body » oral, macb SutieDed compared witb ibe Aill-Krown 
larra, being of ihe abape of a flat iron, Ibe back beiog macb depressed 
Iniiead of riling into a conical doraal ridge as ta the final itage. It ia 
K|UBre or docked id Ironl and poinlcd at tba end ol lbs bod/. It is 
greraisli, wi(h a iligbt aaiberyeltow lint ; but the mucb raised thick rim 
or edge of the bod/ is siaioed brick. red. both tbe outer and inner edge of 
(be red portion being scalloped, while a reddiib bridge ia thrown acraos 
tbe depreuiun Just in front of ibe middle. 

BUtBt IV, or that btfire the la«(.— Received, August 24, from Miss 
Boule. Leoglb, 6 mm. ; breadth, S mm. The bodjr is still much 
broader and flatter above th»o in the full.fud worm ; the dorsal surface 
In broader than tbe ventral, the sides overhsngiog Ibe creeping disk, 
while tbe d<irBal Hurrace la bmnil and depressed, tbe aides rising or turned 
up aonicwhiil, while the sides of the bcxly aro detply Lollowed in. Tbe 
body li widest in Ibc miildle where there ore two large, dark blood-red 
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PI. iii. Fig. 81. It WftS round on VattilniuiTt eorgmbot 
Ociolwr 5. 

FaU-fed Larta. — Lenglli, 10 mm. ; greatest lieigUt, T mm. ; brcAdlh <>r 
body, 8.5 mm, Tlie body i& eUort and liigli. quadrnngiilAr ia IraDsvcrM 
tectton, bulging out a little near ilie creeping disk. The back sti>]i«s 
npidly down from the middle to each end, which is acute, ending In a 
point or pniceM. bo tliat the caierplll&r looks like a little rough skilT. The 
head end ia a little truacaied, the bc;ad not seen h«m nliove, while tlie 
posterior end ts acutely polnied and held somewhat elevaled from the 
BurfiicB. Each side of the brood Il<a back is sharply rid!;pd. and on the 
ouuide on the lalerril edge ot the ridge U a row of eight small, square, 
hrownish spois. The scgmenia are fliit and contiuuous, ibe sutures ubso- 
lele, to that neither above nor on the sides is the body legmentcd. a char- 
acteristic of the larvfe of this genus, which as n'ganls the cnlorplllar la 
highly modified or specialized iu slinpe and external slruciure. lu (be 
middle of the back ibe ridge it sligliily swollen and inside are two largo 
diffuse pale-lilac patches ; there is a similar pair of patches near the end 
ol the body. The head is brown and of tbe Udual shape. The prolhoracic 
segment or hood has n V-shaped fissure or opening In front ; it Is lilac 
aboTe, sreealsb behind. On each side of tbe body above is a scries of 
faintly impressed, oblimg (vertically situated) Impressed areas, each con- 

■ tainlng a round pale-brown scar. There is a row of scars hetow the apjra- 

clo*. and a row of smaller scars along the edge of the bottom of Ihc lH>dy. 
There are seven round pale-brown epiracles visible ; the eighth, if present, 
I have been aa yet unable to delect. 
I The larva of ihisspecles diffen generically from that of Lilhacodia fat 

i riolit in the very broad dorsal plateau, which isa« biitnd ns Ibe body, the 

1 sides belog perpendicular, end L-ither full or hollow, this being dependent 

K on the motions of the insect. The skin is sniooiher, less rough and granu- 

B iaied than usual, and there are in general no minute ieim ur flne hairs, 

H eitcopl a few scattered hairs near tlie edge of the creeping disk. 

H The iieculiar sbinltig, glistening green color is lialf nay in hue between 

H the color of the upper aud under side of the leaf. There is a narrow, 

^k ihr«adlibe yellow dorsal line from which a fine yellow line paRscs iiIT at 

^B right angles along the suture of three of the segments near the middle uf 

^H Ibe body. On the third and fuurlb abdominal segmeois the lateral ridge, 

^^ft which is well pronounced, is swollen nnd raised, and stained yellow, hut 

^^^ tinged with deep hlood n^ on llio top of the dorvnl ridge. On Ibe seventh 

^^^ abdominal segment it is natlcDcd and hollow, aud there is a suhtriunguiar 

^^H hollow, [lale, yellowish brown, edged with deep red. All ihe foursuh- 
^^H dorsal pntcl)e« rcsoinble the small sere and brown spots on tbe oak leaf, 
^^H which arc generally yellowish brown and reddish; the imiiation in 
^^^H color, as in otiter Limacodid larvtc, hoing airihing. The edge of the 
^^^^ creeping disk Is whitish yellow. Tlie body ends in a short, conical, tail- 
^^^H like process, the lip of which Is briiwnisli, and on thin process the two 
^^^H lubdursal ridges and the two lower yellowish-wbilc lines above Ihe 
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crecplog disk in««t On oach ride of the doiwl pIkImd i> kn «]teri»ting 
luw of Impreued areas representing flatteaed and otherwUe modified 
warta, and on the Bides are the spiracles, which are round sod colored like 
parcbiDeot, Below, alterDating wiih the a[rii«elea, la ■ row or minau 
sunken wart', and above, also alternatlDg with the spiracles. Is • row of 
leu oral or dumbball-sbaped pale spotB, litoated on a large sablriangnlar 
Impressed field. Tbis Held is seen under the mlcroacope to be gikiialUed, 
wblle the surf«ce of the body aroand them is singalarly rooghened with 
minute niaed, curved or new- moon -shaped granulatiooa. 

Larta or Packabdia elksaub (Pacxabs). 

The larm of this ipecles fnqDeDtl; occurred on Ibe leaves of Ui« wQd 
cherry at Providence, in rather dense, dark pine woods near the b^nka of 
the Seekonk river, daring the last two weeks of September. Ths flexibia 
longue-llke tall, Teminding one of that of I^r»»a /rafcma, though not 
perhaps homogenetic with that, a a good generic character, and it oaaj ba 
an Inolpieot deterrent movable organ ecrring to frighten bwaj Utaen- 
utons and lacbinaa. 

niJ-frviM Litr»a. — Length. 14 mm.; bnndUi, 5.5 mm- Thia Inrvm is 
allied to that of Limmctit* fttiaia, but differs genericallr in the long 
tall-like prolongalioQ al the cud of the bodj. Tbe bodf is onl. bat 
liingtT and narrower tban u^oal. and rather high, with a mUwr namw 
hut well-marfceil mediao plateau-like surfiKe booitdMl bj wcll-mmkcri, 
dIslincilT scalloped ridges, which are stained whitish lemon-jvUov. 
Frviit) ihU plaimu the sides of the body Itll mpidlj ofl ; tbe svrtnen of 
oat'h Uteral iTgH,>n or decliiitr a sleep and somewhat hollowed, »'«^ 
■Ihiui iwm as wid« as tbe median plateau (in L. /mtM* the pi-i^tnn te 
atH>i)t »» vrUle as one of the lateral regioas). The soinres bctw e^a tbe 
M-i;nirnis ar« indbilmn. not so well marked u in £. /mcuU. Atomg tba 
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A moth appeared in the breeding box June 6, and another JiJune 7 ; it 
rested on the sides, iviih its wings depressed and the abdoiA^'Qiised in 
the air. *.* .•*. 

Cocoon. — Rounded oval, of the usual shape ; length, 6.5 mmr;- snorter 
diameter, 4.6 mm. y*' 

My larra and also some excellent figures, with details, sgree wit&.M^*. 
Dyar's description of the larva of P. elegaru in Can. EnL, Dec, 1891. 2^7*/ *• 

I have two good figures by Mr. Bridghara of the larva of P, gemifMUC\\\ 
which agree well with Dyar's description in Can, Ent„ Dec., 1891, p. 277, •" ' ^ 
except that the tail is not slightly tipped with reddish. It was found *** 
on the chestnut, September 16, and also on the wild cherry. 

The Partial Lifb History of Lithacodia fasciola 

(Herr.-Scbabffbr). 

I am indebted to Mis9 Emily L. Morton for the opportunity of studying 
the freshly hatched larva of this species, as about the middle of June she 
very kindly sent me the eggs from New Windsor, N. T., which liatched 
out at Brunswick, Me., July 18 or 19. 

Egg. — Irregularly oval : length, 1 mm. ; thin, scale-like, and the shell 
very thin and transparent. As they had dried on the paper on which they 
were laid, it is impo^ible to see whether the shell is marked with polygo- 
nal areas or not.* 

The Fre$hlp HaUhed Larva (Fig 15).— Length, 0.8 mm. The body 
18 vrhite, tinged with yellowish ; and the head instead of being white, as in 
Adoneta and Emprctia, is somewhat amber colored ; the eyes are black 
and distinct ; the t>ody is about four times as long as thick and slightly 
thicker through the second and third thoracic segments than elsewhere. 
The thoracic legs are u n usually small. There are no tubercles, and the large 
sets appear to arise directly from the skin ; there are two dorsal and two 
subdorsal rows, one of each on each side. The grandular sets (Pig. IfS) 

• I also received ftom Miss MorUm the eggs of J^wbeiroH pitheeium and of EueUa quer- 
ceti. Like those described in this paper, they do not present good generic or spedAc 
characters, enabling them to be readily identified. 1 give, however, the follovriug de- 
scriptions of them. 

£^ qf Pttdbftrom pUheeium.'-The sexes were mated July 3. The eggs are orbicular- 
oval. flat« scale-like, rather large and of a more definite shape than usual ; 2 x 1.5 mm. ; 
somewhat raised in the middle, but with very thin edges, resembling a shallow plate 
turned bottom-«ide up. Some fortunately laid on glass showed very plainly that the 
very thin shell is covered with irregular, usually elongated polygonal markings ; here 
and th^re one being one-third smsller than m«iBt of the others. As usual they are laid in 
an irregular group, partly overlapping each other. 

Miss Morton writes me that the males seek their mates between nine and ten 
o'clock in the morning, and that she never succeeded in mating a captive female at any 
other time. She adds that the larva will feed on the chestnut, maple, haxel, oak, wild 
cherry, and possibly on other trees. 

Egg cf Eurlea qmerrfti.— Quite regular orbicular-oval in outline ; thin, scale-like ; 2 x 1.5 
mm. ; the edge is quite definite, and the polygonal areas much as in thobe of Phobftnm 
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ttre large ajid'jiiiusuallj thick nod stoul, and an onljr allgbtly enlarged 
at tbe ttt^pS'oa one aide of eiicli Bela at ilie middle Is a short, obtuse tnni. 
Just bdj^^d which it cootrocts, and the lilunt end is forked ; the forka, 
however* not BpreadlQE wide apart. Thej are all (those of both tows) 
a1)ha,in shape and size andleDgili frornlhe second thoracic to, and Inclnd- 
. inB, }he ninth abdominal segment, and are about one-third as long as the 
'/hoAy is tbiclc. 

//''Tlie segments are dietlnct, and low down is a lateral series of mlnate 
'- papilliform tubercles, one to each segment, and bearing a single minute 
short hair. 

This larra Is re ry different from those of Emprcliaand Adoneta, and 
probably is a (air type of the young or freaiily hatched larvie of Limacodes 
and Helerogenea. 

The young larva was found feeding on the under side of a leaf of the 
red maple at Brunswiclf, Me., August 1'2 ; it also occurred on the under 
side of the leafof the wild cherry in September, at Providence, and I have 
received it from Miss Caroline G. Soule. of Jamaica Plain, Hass., where 
it was found September 4, feeding on Carya tomenlota. 

Stage III 0). — Length, S.Smm. The shape oftheliodyislihe an inverted 
skltr, the flat dorsal Iceel being about half as brosd as the whole body, 
which Is oval in outline, the body ending behind in a dull point, which 
bears two bristles. The larva is pea green, much darlier Ihsu the under 
side of the red maple leaf, and a iillie lighter than the upper side. The 
head is pate green, the Jaws dull amber. Tbe crenulaled ridge along the 
back is pale straw. yellow. There is a dorsal row of about eight roundish, 
pale atriLW yellow spots. Ail the tubercles, which are concolomus with the 
body, bear short, stiff, dark bristles. Tliero is a row of from six to eight 
faint grccnish-yellow rounded spots along the slope ot the back, outside 
ufihc crcnutated >e1lowish line, 
Slagt IV(^). — Length, 7 mm. Body oval, flattened, in general rounded ; 
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oval in outline, rounded in front, and behind slightly produced. The 
head is pnle pea-green, the mandibles dark, the labrum whitish. The 
protboracic segment is as usual without markings. The rest of the body 
is divided longitudinally into three regions : There is a median, elevated 
plateau-like region, bounded by a well-marked irregular ridge ; from this 
ridge the body falls off rapidly on each side to the lateral ridge overhang- 
ing the creeping disk ; the surface of each lateral region may be steeply 
inclined or somewhat hollowed out, as it depends on the movements of 
the larva. The segments are defined by well-marked sutures. The skin 
is very rough, the soft, fleshy rugosities standing well up, and the sides 
of the body are finely crenulated. The body is pale pea-green, the gen- 
eral tint being like that of the under side of the cherry leaf, but more yel- 
lowish. The rough edge 6f the plateau, ». 0., the two parallel ridges 
bounding it, the surface of the plateau being level, and not hollowed, is 
lemon-yellow ; these two lemon-yellow lines are wavy, and they connect 
in front on the second thoracic segment ; but behind, on the last segment 
of the body, they do not quite meet. Along the middle of the plateau is a 
median series of eleven irregular roundish lemon-yellow spots centred 
by a depressed wart, each situated on a suture. On each segment and 
each side of the sutural spots, in the middle of each segment, is a pair of 
lemon-yellow dots. On each of the lateral slopes of the plateau are four 
rows of lemon -yellow si>ots, the highest and first being a row of minute 
transverse spots situated on the suture. Below this row is a series of 
large transverse oval yellow spots centred by a depressed dark-green 
point. This row is succeeded nearer the edge by a row of yellowish dots, 
two on each segment ; one, the smaller of the two, situated on each 
suture. Tlie fourth row is on the margin of the body, and is a broken 
series of short lines. 

There is no red en the body. Tlie end of the body is a rather narrow, 
obtuse, slightly upcurved portion, being the end of the dorsal plateau. 
There are no setse or coarse hairs above, but around the lower edge of 
the body are sparsely scattered very short fine hairs. Tlie spiracles are 
situated just above the edge of the creeping disk. TTie dorsal sttcB of the 
preceding stage are wanting in the final stage. 

A figure made for me. by Mr. Bridgham, of a larva found feeding by 
Miss Morton, September 4, on the walnut, in probably next to the last 
stage, represents bristles, distinct sutures, and the segments as convex, 
features which are not indicated in the full fed worm. 

One example was ichneumoned. It will be noticed that in its last stage 
this species loses its slight armature of minute bristles ; and it apparently 
has no use for them, since I have been struck with the resemblance in the 
shape and color of the larva to a simple slight fold in a leaf, so much 
so that it might readily be mistaken for such a bend in the leaf by a pass- 
ing bird ; and then the very sluggish motion of the creature would fur- 
ther aid in the deception. 
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AI.IBMT OKTOaEMETIG FSITURKS. 



J. Congenital Adaptational Fiaturti. 



1. Tbe larvft ie batched without any tubercicG. 



and aUap« la the dorml and 
at the middle, and furked at the 



2. The glandular bain are of the 
eubdorsBl rows-, being short, with 
truncated end. 

3. The body ia more cylindric&l than in the last Btnges and not skifi-like, 

and the aegmenta are dlatiact and simple. 

4. The body la at flrat colorless. 

B. Evolulion of Adaptational Featurtt. 

1. The body becomes skiff-like when 5.5 mm. in length. 

5. The color is pea-green, like that of llie leaf it Teeda on, with atraw- 
yellowish marlcs and spots. 

3. The skin becomes rough and graautated, and the plateau distinctly 
marked In Stage III or IV. 

4. In the last stage the minute spines disappear. 



TouKo Larta a 



Hetebooekba bi 



Very near B.'s drawing, August 8. 1888, on the wild cherry. It must 
be that fpccies, as biitb want the anterior median reddish dorsa) stripe. 

My specimen, found on under side of leaf of wild cherry, September, 
1890, only iliSen from Bridgham's flgura In wanting tlie row of small 
lubercles on uacli side ; tlieae may be developed in the penultimate stage, 
but my gpeciinen id of the same lengili (5,5 mm. by 3.5 mrn. wide). It 
is closely allied lo if not tbe same as the HeUrogenea tettaeta found on the 
beech. It differs l>oui those, and an uopublisbed flijure by Emerton, 
however, in the line from tbe Trout edge of the second thoracic segment 
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Length, 9 mm.; breadth, 5 mm. The body is broad, oval, somewhat 
flattened, with two narrow dorsal ridges, which are a little wider apart on 
the second thoracic segment, and in the middle of the body. The ridges 
are irregular, wavy, crenulated and lemon yellow, uniting on the last 
abdominal segment. From the ridges the sides of the body (aW away at 
a low angle forming a gentle declivity, on which are two alternating rows 
of depressed lemon-yellow oval areas, bearing a minute depressed pit, a 
sunken piliferous wart, without the seta. A series of scattered very min- 
ute slender short hairs can be seen with a Tolles high-power triplet. On 
the second thoracic segment the ridge and space between is filled with 
bright red ; in the middle is a sunken pit, containing a small pale wart, 
but not bearing a bristle. A larger subtrapezoidal red spot in the middle 
of the body is edged with lemon -yellow, but the tubercle in its centre is 
stained with reddish. Besides the median warts there are nine other 
green ones along the middle of the dorsal ridge, one to each segment. 
The segments are distinct enough to be counted. The general color is 
pea-green, slightly more yellowish than the under side of the oak leaf. 
The prothoracic segment is unspotted. The head is pale greenish, the 
mouth parts pale chitinous. The skin of the body is in general rough and 
corrugated, subgranulated. 

FuLL-oROWN Labva OF Heterooeiyba (Tohtiuoidia) testacea Pack. 

The larva (a ^f ) in shape much like that of the European Heterogenea 
a$eUa, occurred September 8, on the under side of a beech leaf, at Bruns- 
wick, Me. It spun its cocoon on September 10, and the moth appeared 
on May 27 following. 

Larta. — Length. 11 x 6 mm. Skiff-shaped, being oval in outline, with 
the front full and rounded, but also rather blunt at the end, not pointed. 
Dorsal surface full and convex, neither angulated nor keeled, as it is in 
Limacodes $capha. On the anterior and also the posterior third of the 
body are two nearly parallel, slight, irregular ridges, which are not so 
distinct in the middle of the back, and which send out a red line, and 
spreading out in the middle of the body form a broad red loop nearly 
reaching the side of the body. Tlie ridge at each end is a rich, bright 
Venetian red, edged externally with yellow. The space between these 
ridges is filled in with pale Indian-red almost exactly of the color of the 
reddish-brown withered spots on the leaves of the same tree, as I CFpe- 
cially noticed ; the mark is. in other words, a large faded reddish blotch 
like a Greek cross, extending from end to end of the body, the lateral 
triangular expansion or arms of the cross nearly reaching the sides. 
There is a median dorsal row of impressed rounded warts, which do not 
bear bristles, for there are no fine hairs or setae on the body. From the 
dorsal ridges the sides of the body fall gradually away to near the edge of 
the body, where there is a much thickened rounded bead or ridge over- 
hanging the edge of the creeping disk. On the sloping side are two rows 
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uflmpregsed areas, Iheaubdonal coDBlstiDgnf n large transTenelyaltaated, 
acutely oval depreBBi»n, one on each Bcgment on each aide of Iha bodf , 
and thoBO of the second lower series are about one-third a* large as lite 
Bubdnrsal ones. Low down od the side of the creeping disk la m row of 
small round Impressed areas. In front the red inp of the cross widens a 
good deal, ending in the front edge of the second thoracic segmeBt ; while 
at the end of tliu body, what corresponds to the foot of the ctohb is nar- 
rowed to an obtuse point. The skin is corrugated and somewhat granu- 
lated, and the body In general is pale green, being concoloroua with the 
under side of the beccli leaf. 

On each side are two rows of depressed areas, the upper row of ten 
are oval, the sniBliFr end pointing up, and the middle Ave on the purple 
I the cross are longer and narrower ova! than thoae 
The row of Icn below are round sunicen areas ; still 
:(>nd row, and alternating wlih those of the 
second tow. Is a series of ten mioute button-like round depressed marks ; 
also most distinct on the purple madder of the arms of the cross. The 
protlioracic segment and head are dull pea-green ; the head a little paler 
and chiliuouB around the niuuth-parts. The skin is rough, finely granu- 
lated and punctured, but bearing no aerce, except some sparae, minute. 
Blunder ones around the edge of Ihe creeping diek. 
The spiracles are situated just above thu edge of the creeping disk. 
r citstingB arc irregular, short, barrel-shaped pellets, 
e fi>und on the wild cherry in which the anterior median 
three reddiah apois. In one apecimen the reddish 

(An unpublivlied figure by Emcrton of a larra from Eittery, He., 
August 27, I86T, is the same species. ) 

One found at Providence, ou tlic oak, September IT, and figured by 
Bridgliam (^6), is like the one above described, but the head of llie red 



madder t 

In front or behind. 

below, but quite 



Tiie "frass" o 
TwolarvB! m 
line is broken up ii 
iS is mucli paler 
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the two ridges bounding it not being very distinct, but nearly obsolete. 
From tlie plateau, whicii is ratlier broad, the sides fall off at a moderate 
slope to the edge of the body. The width of the plateau is about the 
same as the body on either side. The body is pea-green, tinged with 
yeliow in front. The second thoracic segment or front of tlie body as 
seen from al>ove is mostly bright brick-red (Rubens' madder red), becom- 
ing darlcer in the middle ; the red extends on each side to the front edge 
of the segment behind, and extends baclc to the great central reddish 
patch ; it encloses a rather large, green, sunken, rounded wart, and two 
smaller, less distinct ones behind. There are no hairs or bristles on the 
body. The great central patch consists of a large central orange or pale 
Venetian-red spot extending along the plateau and including four median 
oval, round, sunken warts, with a flattened button-like wartlet in the 
centre, and four oval warts which are depressed and acute at the smaller 
end, each pair alternating with the median areas. This brighter red pla- 
teau spot is surrounded by a large pale purple madder patch forming a 
spot of the shape of an irregular Greek cross, which sends a broad arm to 
each side of the body, reaching to and including the side of the lateral ridge 
just above the creeping disk. The same patch sends a broad, triangular 
posterior arm along the plateau, spreading out each side of it to the end of 
the body and ending in a sharp point, which is at the foot of the cross. 
The entire cruciform pHtcli is edged with carmine red, and outside of 
that, especially behind, with lemon-yellow. 

Larva of Hbterogenea (Tortricidia?). 

Occurred on Yaccinium. Lenglh, 9 mm.; width, 4.5 mm. In outline 
seen dorsally to be oval -elliptical and produced behind into an upturned 
point, which is obtuse at the end, with two setiferous tubercles. The 
surface of the body is round and irregular, the back is raised into two 
great, longitudinal, irregular, fleshy ridges, with large, fleshy tubercles 
of the same color, bearing short, stiff, dark setie which are pale at base 
and black at tip. Each of these ridges is irregularly stained with pale 
yellow. There are also two similar lateral ridges, the lowermost forming 
the edge of the creeping disk. They are broken up into a series of coni- 
cal, setiferous, fleshy tubercles, but are not stained with yellow. The 
body is pale pea-green, the surface of the skin flnely granulated. There 
are no reddish murks. 

Explanation of the Plates. 

Plate I. 

Fig. 1. Freshly hsiiclied Isltyul of Empretia itimulea. (Much enlarged.) 
2. Tubercle of the same, bearing three forked glandular hairs. 
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3. Splaea, caltrops And cuticle of a fully fed lan« of the ume 

speciM. (For further ezpUnatlons of tbli and other flgurei, 
see text.) 

4. Euclea qaeretli. a dortal tuliercte with Ita ipluea. 

5. An-Ma ebiork, spinel aad apiny cuticle of fully grown larra. 



Pl^tb II. 

6. Freahly hatched larva of Adontta tpiavlotdtt. 

7. The same, drawn by J. Bridgbam. 

8. Forked grandular ha[ra of the same, Stage I. 

6. A lateral anterior tubercle of the aame apeclea. Stage II. 
10. Tubercle! and poison cella of the same species, last stage, with 

caltrops and cuticle. 
13. Plumose hairs of Phdbetron pOhftsium taken from one of the 
lateral flaps. 

15. Zitihaeodia fateiula, freshly batched larva. 

16. Lithaeodia faieiola, glandular hairs, Stage I. 



Plitb lit. 
Fig. 11. Phobttronpithteiuia, a lateral flap; aad sela at end of flap ; last 





Larva of Coc/ilv.jmlc^ and Ihrir armature. 



weellip Hmtr. ?\M. Soc, 
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LarvK of Cochliopodet and their armature. 
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7%4 Thyrtoi of Dionfsot and the Palm Infioretcenes of the Winged Figuree 

of Aisyrian Monuments. 

By Dr, Cha/rlee 8, DoUey. 

(Read before the American PhUoeophical Society, February 17, 1893,) 

The generally accepted interpretation of ttie conical stracture termi- 
nating the thyrsoB, carried by Dionysos and his Thyaaos, is that it repre- 
sents the pine or flr cone. 

Notwithstanding the number of authors, both ancient and modern, 
acquiescing in this interpretation, it seems to the writer entirely incon- 
sistent with the present state of knowledge regarding the origin and 
spread of the Dionysos cult, and the signi6cance of the Dionysiac mys- 
teries. Brunck,^ Welcker, * Smith' and others regard the flr tree and its 
cones [xwvoipdpot:^ xatvoq, Theoph.) as being dedicated to Dionysos in 
consequence of the use of the cones and of the turpentine and resin ob- 
tained from the fir trees {ntoxT^, Theoph.) in malting wines. 

Bachholtz^ comes to the same decision regarding the pine {itiToi)^ 
basing his opinion upon the same line of reasoning, and the authority of 
Plutarch.* 

The custom of flayoring wines with resinous substances was not con- 
fined to the ancients, but is prevalent in Italy and Greece to-day,* and a 
careful review of the list of wines mentioned by Homer and earlier Greek 
writers, and the statements of Theophrastus, Dioscorides and Pliny re- 
garding turpentines and resins, goes to show that there is no sufficient 
foundation for the above conclusion. It will furthermore be shown in the 
following examination of the subject, that such associations as exist 
between the Dionysos cult and the pine or fir tree are based upon consid- 
erations having nothing to do with wine. 

The epithet or surname Bacchus (/9ax/o9, Je<Jvo<ro9 fidx^ito^) does not 
occur until after the time of Herodotus (484 B. C). According to Lenor- 
mant,^ the "name is derived from the Joyous cries with which the young 
god was accompanied, and it at first denoted the procession itself, or the 
song which was sung in it, before it was applied to the god." It seems 
possible that the term primarily referred to the thyrsos or rod carried by 
the god and each of his followers. 

The drunken, riotous characteristics of the mysteries were probably 

I Grieeh. Anal., i,A2. 
« arkefL GdOerteh,, i, 424. 

* DM. Greek and Roman Anliq,, Article " ThyrsoB." 
4 from. Realien., i, A p. 266. 

* Sffmp. qtuat., 8. 

*The modem Greek name xpaffl prjTffivdrn la applied to wines flavored with tbe 
resin of the Aleppo pine, Pinta halepeniU, MUL See Heldreich, Die Sutzpjlanxen Qriechen- 
iofufs, pp. 14 and 41. 

^"glfqrinlan Mystertei," by Froaoolse Lenormant, Ooniemp. Rev., Vol. zxxviii, p. 856 
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added lo the origioal cult by the Pljrjgiana and Pb<£Dicians ; • moreorer, 
Euripides \aja the scene of the Bacchanals in Thebea, & Phonician »et- 
tlemenl. Creuzer* derives the word from the Phoenlclun and the Hebrev 
n33 ibaehah). The religious ideas of tlie Phrygians were impressed 
directly upon the Qreeks, but originally derived Tram the 8yro-P1i(EDl- 
ciaas. With the Qreeks the Dionyso* cult hsd tsken form sod symbol 
loDg before the taste for srtiQcially flavored wines srose, mnd, la fact, 
belore wine became a commoa drink. The symbols cune along wilb Ibe 
cult, but haritig tea certain extent lost their original rigniflcanca, so plain 
lo tbe dwellers of Asis, ibe Greeks endeavored to account for them, as 
numerous wriien have since, by giving tbem new and varied meanings. 
Tlius tlie tall, slender renncl stalk, with a cluster of male dal« fiowera 
fastened at the lip, as u»ed by the Assyrian priests in tbe process ofpalm- 
iScalioD, became the symbol of frucliScalion in III widest sense. Carried 
in processions in honor of the deitj of fruitful n ess, it gave Its name first to 
its benrers, and then to the god liimaelf, and Anally, when, far from Its 
original home, the cult had lost its primitive purity, and its celebration 
had degenerated into the orgies ot a frantic mob, the name (^dx^or ^ rady 
came to signify the frenzy of intoxication. 

But to revert to our nbjectlons to tbe plea that the pine cone was sacred 
to DionysoB because employed In flavoring wines, we find that the resinous 
taste was not bv any means imparted to wines by means of tbe prodncts 
of cone-bearing trees alone ; on tbe contrary, Theophrastus" in bis cbap- 
li-r on resins" refers to the relative values of tite different varieties of 
gum resins, and places, far in advance of all others In public esteem, that 
produced by the terebinth (the turpentine tree of the Bible, Pitttuhia 
Urebint!iu» L., or rip'tfAiii of Theoph.). a tree common in the Greek 
islands and in Palestine, Egypt and North Africa, and belonging to an 
order of plants totally distinct from the conifers. The modern product 
of this tree is known In commerce as Chlan turpentine, and comes mostly 
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ing statement : "The most wholesome wine of all is that to which do in- 
gredient has been added when in a state of must ; indeed, it is still better 
if the vessels even in which it is kept have never been pitched." .... 
" New wines seasoned with resin are good for no one, being productive 
of vertigo and headache ; hence it is that the name of erapula has been 
given equally to new resined wines and to the surfeit and headache 
which they produce." " In the making of " erapula," iTpo/SiXiTTj^ oTvoy,^* 
pine cones (lTp6,3Uo^) were certainly employed, being steeped in the 
must, but it seems hardly probable that a custom not altogether prevalent, 
and producing a product regarded as unwholesome, should have given 
rise to the most common and characteristic Dionyslac symbol. Moreover, 
the resinous flavor was frequently produced in the wines by smoking 
either the grapes or the wine itself in wine lofts — apothecati^^ — in the 
smithies or the chimneys. The Libanian grape produced a wine having 
a natural odor of frankincense, and which was preferred in making liba- 
tions to the gods.*^ Rhsetian and Allobrogian grapes had naturally a 
strong flavor of pitch." At the time of Homer, Dionysos was unknown 
as the god of wine. According to Herodotus" not only was the name of 
Dionysos, but also the various extraordinary rites accompanying his wor- 
ship, introduced into Greece by Melampus. 

Euripides in many places clearly points to a well-understood Eastern 
origin of the cult, thus : 

" PiON. And I have left the golden Lydian shores. 

The Phrygian and the Persian sun-seared plains, 
And Bactria's walls ; the Medes' wild wintry laud 
Have pa6»ed, and Araby the Blest ; and all 
Of Asia, that along i he salt sea coast 
Lifts up her high-towered cities, where the Greeks, 
With the Barbarians mingled, dwell in peace. 
And everywhere my sacred choirs, mine Orgies 
Have founded, by mankind confessed a God 
Now first in an Hellenic town I stand." 

Or again : 

" But ye, who Tmolus, Lydia's strength, have left 
My Thyasus of women, whom I have led 
From lands barbarian, mine associates here. 
And fellow-pilgrims ; lift ye up your drums, 
Familiar in your native Phrygian cities." 

Melampus is supposed to have received his knowledge of the cult from 
Cadmus, who, with the Phcenicians accompanying him toBoeotia, brought 
these rites either directly from Egypt or from Tyre. 

Qeneral tradition points to the introduction of the Dionysiac mysteries 

"Pllny,xxiil,c24. 
UDio8.,5, 44. 
wpUny, xiv, 16. 
w/Wd., xlv, 22. 
w/Wd., xlv,S. 
"11, 49. 
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Into Greece from lodU — compare the Aufri&n title of tbe nin god 
Diatmitw, "Judge of men" (Fox Talbot),— by way of P«rthh snd 
Tbntce, and Ibis seeme to be conflmied by Strabo's" unnion thet all 
Greek mailc vu of Tbraciso origin. The choragic monnmen(> of Atbena 
abov Itae Intimate relation of miulc aod the wonblp of DionjKw. Tbe 
worablpera of the god In Thrace were In hct known a* Orpheana, and 
with ibem the ihynoa-tip repreaentcd no longer a date-palm tnfloicecetice. 
and not yet a pine cone, bnt tbe heart of Dlonyaoe-Zagreui, torn from 
tbe young god by the Titana." 

Aa to ihe tbyrsoa, Ite primitive use In the DIODyalacproceaalontwaa that 
ofa wandoretave, lobe tnased by the hands or feet oflbe dancers ; ibus : 

"PDrmns. TheThynui— InmrrigbthuiiIihsllIholdUT 
Or Ihua, kid I mora like a B«cch*Dal T 
DIOMTSOB. In th; right tund, and with th; right foot itin It." 

For ihEa purpose the light stalks of tbe giant fennel, the /fdpd^S of tbe 
aecienlB, Ferula eammunU L.," a natEve of tlie regiona about tbe Hediter- 
ranean, were admirably adapted, Ihelr structure belnji of so fragile a 
character as to obviate any danger being dune by such blows >s might be 
given by the rioters, as hns been pointed out by Fei.** Tbe tame plant, 
and probably for similar reasons, was associated wltb Sllenna,' the com- 
panion of Dionysos : 

" Venlt et agreaU caplUi Sllvanu* boDora 
FloRDIlJ /irriiliii et giandla 1111* quaoani." 

VlTff. £«.. X. K. 
tSylvanua b.1w> came with tb« ruatlc honor or hla head 
Shaking the Sowcrlng Tvnnels and the luge lilies.) 

The custom of twining garlands about the tbyrsos was but an Imitation 
of nature. Pierre Loti, la his charming descriptions of Morocco, refers 
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of comiptiDg mfluences affecting the cult during Its westward spread. 
According to Pindar,** Plutarcli*' and Appolonius," instead of tlie wild 
and wanton Thyasos depicted by Euripides, who, *'at the appointed 
hour, shoot their wild thyrsi in the bacchic dance," Dionysos was in the 
earliest thnes accompanied by the Graces, and near the grove of Pelops, 
at Olympia,** shared an aliar in common with them. In fact, while 
tracing back the cult through Parthia and the East, we pass from the 
home of the grape to lands where wine was the product of the date, and 
if the cone-like structure tipping the thyrsos finally came to symbolize 
the bacchic and wine-loving attributes of Dionysos, it was through a 
substitution of the grape for the date, a combining of the Eastern symbol 
of fertilization with the garlanded rod of the dancers, and a failure to 
comprehend the significance of the cone-like thyrsos tip, which in reality 
originally represented the date inflorescence found in the hands of gods, 
priests and winged figures ou Eastern monuments.^ 

That the Greeks and Latins were for a long time at a loss properly to 
account for this cone-like tip, being in no position to understand the 
import which the male date-palm inflorescence and the process of palmifi- 
cation held in lands further to the East, where dates formed the staple 
article of food, is shown by the substitution of various plants for the cone. 
The shaping of ivy and vine leaves into conical form, or "entwining with 
leafy greens the blades of Javelias," ^ shows as little comprehension of the 
real significance of the thyisos on the part of the Greeks, as well as the 
corruption into which the cult had fallen, as does the story of the death 
of Orpheus the poet-guardian of the bacchic mysteries, at the hands of 
the frantic throng of Ciconian matrons beside Hebrus' stream. 

Without going into the question of the identity of Dionysos and Osiris,'^ 
or of Dionysos and the Priapus of Lanipsacus, there can be no question 
that the basis of Dionysos worship was the belief in his universal quick- 
ening or procreative powers. The similarity of Osiris and Dionysos wor- 
ship, the association of Dionysos with Demeter and the various symbols 
of his worship — phallus, serpent, bull, goat, fauns, satyrs, and the seasons 
of the year devoted to his festivals — ^all go to confirm the conclusion that 
the original cult rested entirely upon the personification or deification of 
the active propagative or creative powers of living nature. It is a signifi- 
cant fact that the Greeks held and still hold that pulverized date seeds 
have the property of provoking and facilitating parturition.^^ 

» (H., xiii, 5-10, 20. 

» Quaeat., Qr., 36. 

rr Rhod., iv, 43A. 

^Pautaniua, v, xiv, or Taylor's traiisl., U, p. 42. 

»Cf. Edw. B. Tyler, "The Winged Figures of the Assyrian and Other Ancient Monu- 
menu," Proc. Soc. qf Biblical Archxology, Vol. xU, pp. aSiJ-393. 

»Ovld, Mdnm,, xi, 27, 28; Ui, 667. 

nCf. King, The Qnoatica and Their Remains, 2d ed., 1887, pp. 321-323. 

« Grlaord et Vanden Berghe, Lea Palmien Utile H teurn AUita, Paris, 1880, p. 146b 

PBGC. AMEB. PHIL08. SOC. XXXI. 140. O. FRISTSD APRIL 19, 1898. 
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Is early art we And Dlonjeog rrequentlT represented In ossociBtioii with 
the palm tre«, or its conTentionaltzAiion, tlie palmelte." 

At A later date, we Bad aamclaied with the god eocne thirty odd plaaU, 
chief among which are the Wy, the silver-leftred poplar, the grapeTine, 
Ihfl myrtle, the flg, the bind weed, etc. 

Host of theee plaDts, from the damp, ehady character of their habitat, 
or from their productlTeDe^s, were held to be symbolic of the dews or 
moisture so eeseDlial to vegetation. 

The aphrodisiac and stimulating qualities of wine naturally led 10 tba 
placing of the vine among the plants symbolic of the quickening, rejuv- 
enating god. Certain pUnts evidently refer to the soft, florid skin of the 
goi), and to hit gsocral efleminate character. 

In all the symbols of Dlooyaos, we flod some obvious motive, except in 
the case of the flr or pine cone, and we cannot admit any force to the 
argument of Hurr, Bcetiicher and others, that the association of the pioo 
with ihe god miy be traced to the Corinthian myth of Pentheus, biding 
among the branches of a pine tree from the frenzy of his mother Agava 
and the furious bacchantes : 



It is curious that Milman, in translating this passage, calls the tree an 
ash, by what authority I cannot even surmise. In Palsy's text the word 
iidnj:; is used to indicate the tree, t. «., the silver flr, Pinut picea (distin- 
guished by Tlieoplir. as i*. Sppi)' and U. 0-^Xaa, probably Pinut oMu 
and /'. pieta," but o<idly enough this word was also used to refer to the 
young bud of the palm. 

Neither can any inference regarding the origin of the thyrsos lip be 
drawn from the use of pine wood in theraaktngof statues of the god, since 
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Or the castomary use of pine torches in the Orgies : 

*' Chor. The while the fVuntic Bacchanal, 

The beaconing pine torch on her wand, 
Whirls around with rapid hand." 

Or: 

" TiR. As him shall we behold on Delphi's crags, 
Leaping, with his pine torches lighting np 
The rifts of the twin-headed rock ; and shouting 
And shalcing all around his Bacchic wand 
Great through all Hellas." 

It was, as Dyer points out," not at all uncommon for the priests of the 
temples "to combine and maintain with equal hand the various cults of 
various divinities centred there." There was an early brotherhood of 
this kind established between Dionysos and Apollo, accompanied at times 
by an exchange of attributes and symbols, as is done by ^schylus when 
lie siDgs : 

** Apollo, ivj'-gnd and prophet bacchanal." * 

Or by the words of Euripides : * 

" Lord Bacchus, lover of the laurel tree." 

We see the blending of the Apollo and Dionysos cult in the appellations 
DionyBOB melpamenoB*^ and Apollo DxonysodotoB. In the frequent transfer 
of insignia of one god to anotlier, the tripod, originally a bacchic symbol, 
is permanently turned over to Apollo — ^opr^ytzol rptnode^ ix Atovo<rov^ 
"dedicated to a god by victorious choruses '* " — although given as a prize 
at the festivals of Dionysos in the Attic dithyrambic contests*' and we 
find it associated with the vine on the shields of warriors, pictured on cer- 
tain Greek vases.^ Again Bacchus was worshiped in the shape of 
Apollo's bull,** as at Elis, &^is Taupe, *^ or in turn lends his crown of ivy 
to Poseidon.** 

Apollo as the god of light, Dionysos as the earth god, combine the 
attributes of light, heat and moisture, the essentials of all organic life. 
We can, therefore, understand the close relation of their cults, and ex- 
plain the presence of a date palm tree alongside the oracle of Apollo. 

w studies qf the Gods in Oreece, Macmillan, 1891, pp. 21^-36. 
^JEMChylus TV., 394 ; cf. Macrobius, Saturn, 18, 6. 
•MacTobins, Saturn^ 18, 6. 
« Pausanius, i, 2, 3, 4; xxxl, 3. 

« Gerhard, Auterlucne Oriechitche Vaaenbilder, etc., i, p. 115; cf. Muller, Der tripode dd- 
phico, p. il ; Amalthea, 1, s. 127. 
« Athen, ii, 37, vtxrjTTJpto-^ e> Jiovu(TO<^, "the festival of victorj-." 
^Gerhard, I. c. Tab. xxxi. 
** Gerhard, /. c, p. 114, Tab. xxxii. 

« Plut. Quast. Or., 86 ; Hitlorla Namorum, pp. 33, 66 ; Creuzer Symbol, iii, 87-95. 
« Gerhard, Tab. x ; Pans., vii, 20, 1 ; iii, 24, 6. 
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The dale pRlm, like the Diooysiac cult, was uokoowa to the «arl; Qreeks, 
to which Victor Hebii" rereta as followa : " The Iliad never mentiona the 
palm, which waa aa foreign on the Anatolian coast as in Greece proper ; 
but la the oldest and moat beautilul part or the Odytteg, the palm at 
Delos Is described in words that express the admiratloD excited in the 
Qreeks of the Epic period hj a flgure so novel and straoge In the vegeia- 
bte world. Ulyaees bos approached Naualcoa on the atrand, and flatter- 
ingly beseechea ber aaaiatance : 

" ' Merer. I never viewed till Ihia bleat hour 
Such fluUbed grace I I gue lod I adbre [ 
Thiu seems Ihe palm with ■talely honon crowned 
Bj Pbcebus' allan ; (bus onlooks the ground ; 
The pride of Oebie. (B; ibe DellancuMt 
I voyogiKl, leader of a. wurrioi htial ; 
Butah. how cbaiiged^ rrum Ibence mf sorrow Sowa; 
Oh falal voi'age, aum of all my woce.) 
Itaplared 1 stood, tor earth ne'er knew to bear 
A plant lo stalely, or a nympb so fair.' 

The faF'traveled Ulf sses had nowhere else on earth seen a tree like thia, 
to the slender lorm of which he compares the flgure of the royal maiden, 
JuBt as Solomon does in hia song, 'Thia thy ataiure is like lo a palm tree,' 
and as the daughters of kings in the Old Testament l>ear the name at 
Tamar, the date palm. The palm tree, the pride of Uelos, is also men- 
tioned In Homer's hymn to the Delian Apollo ; at its foot, clasping lt& 
Btem with ber arms, Leta waa said to have given birth to ber glorious son. 
The fame of the Delian palm grew with the increftaing fame of Ihe island^ 
both as a resort of ApoUo'a pilgrima and aa an emporium, especially aa Jt^ 
fame had heea echoed in Ihe Odyney. In later times, palm leavea werv 
used at the four great festivals as symbols of victory. They were aome' 
times worn as wreaths on the head, somelimes carried in the hand 
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ObserMtiom an the Picas Parvus and PyramidalU. A Study of Variation. 

By Tkomas DwigTU, M.D., LL.D., 

Parkman Professor of Anatomy at Harvard University, 

(Read brfore the American Philosophical Society, March 17, 1893.) 

Tho oaly anatomist who has made observations as to the presence or 
absence of the psoas parvus on a really large scale is the late Prof. Gruber, 
of St. Petersburg. After him, at a considerable interval, comes Mr. Hallet, 
and again, at an interval, Mr. Perrin. So far as I am aware no other anato- 
mist has published observations sufficiently numerous to discuss.* As 
evidence that this deficiency realty exists, I may refer to the zeal with 
which Theile'8 results on 20 bodies are quoted. 

Perrin f found the psoas parvus in 32 of 112 subjects. Of these 82, 2t 
were males and It females. He states that the sexes were about evenly 
divided in the whole number examined. He gives no details as to the 
occurrence of the muscle on one or both sides. 

Hallet X gives the results of two years' observations in the dissecting 
Toom at Edinburgh, on about one hundred subjects each year. In his 
Crst set of observations the psoas parvus was more frequently present than 
absent, 61 to 54, and this proportion was preserved throughout the second 
liundred subjects. He remarks that when it is present it is most fr^- 
<|uently found on one side, and that the right one. ** In the first hundred 
subjects dissected it was found as often deficient in the female as in the 
male, but in the second hundred it was more frequently present in the 
proportion of seven to six." 

We come now to the only satisfactory statistics, those of Gruber.g He 
gives first a series of observations of both sides of 450 bodies, of which 800 
were male and 150 female. He made later observations for a particular 
purpose on 800 subjects in which the sexes were equally divided. The 
close correspondence between these two series is very remarkable. 

First Series. 

SOO MALE. 150 7KMALB. 450 OF BOTH SEXES. 

Present on both sides 142 = 47.3% 56 = 37.3% 198 = 44% 

Present on neither side. . .111 = 87 72 = 48 183 = 40.6 

Present on right side 

11 



only 22 

Present on left side 
only 25 



\ 47 = 15.7 

11 



22 = 14.7 ^^y 69 = 15.4 
36 



* This paper was read December 2^, 1892, at the meeting of the Association of American 
Anatomists at Princeton. The context will show that one addition has been made since 
the reading. 

i Medical Times and Gazettf, 1872. 

XEdinlmrgh Midical and Surgical Jovmaf, 1848, Vol. i, and 1849, Vol. iL 

§ Beobachtungen aui der mcntchlichen und vcrglciehenden Anatomif, Heft 1, 1879. I have 
transposed ember's figures so as to show the presence rather than the absence of the 
muscle, and have substituted percentages for his rather crude proportions. 
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190 hale. iso fkkalc. 300 op both sixes. 

Present oa both sides 70 = 49.6^ SO = S».3}t 139 = iift 

Preseat on neither side.... 56 = 31.3 69 = 46 125 — 41, G 

Present on right aide -i -i -i 

""'y 1' 24 = 16.1 1» 23=14.7 ^MiB-lS.* 

Fraent on left ude | 

only 18 •' 12-' 25-' 

The percentages ore so nearly alike that there Is nooccasion to combine 
the series. The subjects came Troin all parts of Russia, and nere meetly 
Sclavea. The following results are self-evident : 1. That, at least on ono 
side, the muscle is more frequently present than wanting, although in 
more than half the coses it is wanting on at least one side. 2. That il is 
more common in man Itian womnn. 3, That tbe two aides are alike very 
much mure often than unlike. Tills Is directly contradictuiy of Ballet's 
lesullB. 4. Thai practically it is found OS often on one side OS on tbe other. 

Since this paper was first read the report of Ibe Committee of Collective 
Invesligation of tbe Anatomical Sociely of Great Britain and Ireland hoB 
appeared.* It shows that 437 bodies were examined and that the muscle 
was wanting in 270(39 percent.), that it was present on both sides la 13d 
(30 per cent.), on one side in 48 (11 per cent.). It was found only on the 
right side 27 times against 21 on the left. It was tlierefore more often 
wanting than present. The sex was stated only in 174 Instances. Both 
muscles were wanting in 54 per cent, of tho males, and In 65 per cent, of 
the females. 

The oljservutions about to be reported were made at the Harvard Medi- 
cal School. Those on negroes are not Included Id any series. As it often 
happened that the observation on one side of a subject had been oeglecled, 
or for some reason had to be discarded, I give first a seriea of observations 
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RIGHT. 

Female Present 88 

Wanting 75 



Total 108 

Per cent, present 80.5 

Both 8exe$ Present 122 

Wanting 177 

Total 2»9 

Per cent, present 40.8 

The next table shows the resulte of observations on both sides of two 
hundred and fifty subjects. 

Psoas Parvus. Records op Both Sides of 250 Subjects, 165 Male, 

85 Female. 



LEFT. 


TOTAL. 


80 


63 


70 


145 


100 


208 


80 


80.2 


118 


240 


191 


868 


809 


608 


88.1 


89.4 



MALE. 



Present on both sides 60 = 86.3 % 

Present on neither side. . . .84 = 50.9 
Present on right side 

only 14 

Present on left side 

only 7 



21 = 12.7 




FEMALE. 

20 = 28.5% 
53 = 62. 3 

12 = 14.1 



19 
14 



BOTH SEXES. 
80 = 32% 

137 = 54.8 
83 = 13.2 



Total 



165 = 99.9 



85 = 99.9 



250=100.0 



This shows the muscle decidedly less frequent than Grul>er found it, 
and a little more frequent than would appear from the English observa- 
tions ; thus suggesting the influence of race. 

In order to study the relative variability of muscles, to ascertain whether 
the presence of one occasional muscle renders the presence of another 
more probable, the pyramidal is was chosen as a starting point. It was 
chosen because it is generally held that while it is present in a large 
majority of instances it is not uncommonly wanting. Though this im- 
pression is, I believe, general, there is, so far as I know, no large series of 
observations on the pyramidalis ex cepting Hallet's. In his two hundred 
subjects he found it wanting in the proportion of once in nine or ten.* In 
the following table of observations at the Harvard Medical School, indi- 
vidual sides only are considered. 

Pyramidalis in 673 Sides. , 

RIGHT. 

MaU Present 180 

Wanting 45 



Total 225 

Per cent, present 80 



LEFT. 


TOTAL 


189 


869 


36 


81 


225 


450 


84 


82 



* Loe. cU. It is worthy of notice that hi his first hundred it was wanting once in every 
three subjects, and once in every fifteen in his second hundred. 



Afliale 

Wanting 84 36 eo 

Toiai ii4 109 aas 

Percebt. presenL.... 71 76.t 78 

BathBexM Preseot 300 ST3 SSa 

Wanting 7» 63 141 

Total 839 83* 673 

Per cent, present 76.6 81.4 78 

The ftbove table of aides only shows the muscle present only lo 83 per 
cent, of the male sides, in 73 per cent, of the Temale, and fn 70 per cent, 
of those of both eexea. nhlcb, however, were aneqnal. It was somewhst 
more common on the lefL 

The nezl table shows the results In the same series of two haadred and 
fifty aabjects which was used for the psoas parvas. 

PrB.vutDALiB Rbcokds of Both Sides in 2^0 atTBJBora, op Whicb 
165 Webb Malb and 65 Fbm&lb. 



Present on both sides 13S = 74.6^ 

Preseni on neither side... 33=15.1 
Present on right side 

only 5 

Present on left side 

only 10 



88.1 JS ]83 = 78.3» 
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GROUP. 

B. 

Pyramidalis OQ both 
sides. Psoas par- 
Yus on one side. 

C. 

Pyramidal is on both 
sides. No psoas 
parvus. 

D. 

Pyramidali^ on one 
side. Psoas par- 
Yus on both sides. 

E. 
Pyramidal is on one 
side. Psoas parrus 
on one side. 

P. 
Pyramidalis on one 
side. No psoas 
parvus. 

G. 

N o pyramidalis. 
Psoas parvus on 
both sides. 



f 



I 
I 



BET. MUMBBB. PER CENT. 

Male 18 10.9 

Female 9 10.5 



Both sexes 27 

Male 59 

Female 83 



Both sexes, 



.93 



r Male 4 

Female 

Both sexes 4 

r Male 1 

Female 1 



Both sexes 2 

Male 10 

Female 4 

Both sexes 14 



Male... 
Female 



8 
4 



Both sexes 12 



10.8 

85.7 
8S.8 

86.8 

2.4 


2.4 

.6 
1.1 

.8 

6 

4.7 

5.6 

4.8 

4.7 

4.8 



H. 

N o pyramidalis. 
Psoas parvus on 
one side. 

I. 

No pyramidalis. No 
psoas parvus. 



Male 2 

Female 2 



Both sexes 



Male 15 

Female 16 

Both sexes 31 



1.2 
2.8 

1.6 

9.6 

18.8 

12.4 



These tables show, as would naturally be expected, that the largest 
roup (C) is that of two pyramidales and no psoas, and that this is the 
irgest in either sex. For the next largest groups we have to examine the 
exes separately, for we find that 29 per cent, of the men (A) have all four 
luscles, while precisely an equal number of women (18.8 per cent.) (A 
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BDd I) hare all Toiir, and none of the four. O11I7 9.S (I) per cent, of tbe 
men have all four wBDtlng. 

By may of a more exact method of detennlniag wbat relation there m&y 
ba between the preBence or absence of one muicle and that of tbe Other, I 
haveputtogetheTalllhecaaeaofpreBenceof both pyramldaleB, groupa A, B 
and C, inUioDe series, and reckoned the percentages of inatancea of a psnaa 
parvus on both sides and on neither side, to compare thent with the per- 
centages of the normal aeries. 

We find 125 men and 08 women, 1S3 in all, having bolh pyramidales ; of 
these 48 men and 13 women have the psoas parvus on botk aides. Cateu- 
laling the percentages we Bnd that 38.4 per cent, of these men, 27.8 of 
the women and 34.9 uf the whole, have the psoas parvus on both aides, 
against 36.3, 23.0 and 33 reepeciively as percentages of the whole seriea 
of 350. We find, therefore, that a subject with two pyramldalee Is a little 
more likely to have Ibe psoaa on both sides than one which baa not. The 
next step is to take as a basis the cases of no pyramidalis, and lo And 
whether in them the percentage of psoaa parvus on trath aides is dlflerent 
from that of tbe entire seriea. We find that 3S men and 22 women, 47 in 
all. had no pyramidalis ; of these, 8 men and 4 women, 12 In all, had the 
psoas parvus on bntli- sides, giving percentages of Z'i, 18.4 and 20.S reapec- 
lively, against 8S.3, 28.0 and 33 in tlie entire series, showing that anbjecis 
wilh no pyramidales are less likely lo have the psoas parvus on both aides 
than others. Thus we seem to have found a tendency, though a slight 
one, in variations by excess and variations by defect to go together re- 
spective ly. 

By way of further comparison I have counted the number in these 230 
subjects in which the paiuiaris longus was known lo be absent on both 
sides. I Snd this is recorded in 31 cases, and very probably occnrred in 
Bome others. Let us see whether in these 31 cases there was a more fre- 
([uent deficiency of either pyramidalis or psoas minor tlian one would 
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subjects with sternales is too small, and yet there is some reason to thipk 
that a larger series would give the same result only more strikingly. 
Thus there are three other cases of sternalis which could not be included, 
because in each the record of one psoas was wanting. The first had 2 
pyramidales, one psoas was wanting, the other nuaccounted for ; in the 
second and third both pyramidales and the recorded psoas were wanting. 
As we have found that the two sides generally agree it is probable that 
the unrecorded psoas was in all these instances wanting. In any case if 
these could have been added to the series they would materially have 
diminished the frequency of psoas parvus and pyramidalis when the sterna- 
lis was present. The criticism may be made that the sternalis should not 
be reckoned as an instance of excessive differentiation, for it is found with 
abnormal frequency in anencephalous foetuses and there is reason in some 
cases at least to look upon it as a displacement of some fibres of the pec- 
toral is major. It is to be remarked, however, that it is in these monsters, 
rather than in adults, that the deficiency of the pectoral is common. No 
one would think of including them in a series for the study of the fre- 
quency of variations. In normal bodies the sternalis may, I think, be 
called an anomaly by excess. 

These two sets of cases, namely those of absence of the palmaris longus 
and presence of the sternalis, the latter especially, tend to disagree with 
the conclusions reached on the series of the psoas parvus and pyramidalis. 
None the less I am disposed to allow the series of psoas and pyramidalis a 
certain weight. But granting that there is a tendency for variations by 
excess and deficiency to go together respectively, the fact seems to be that 
the tendency is a slight one and that probably the cause, whatever it may 
be, that determines the differentiation of muscles must be considered as 
acting in most cases on each independently of the others. 

Again the only large series of observations bearing on this point is by 
Gruber. It deals with the psoas parvus, the palmaris longus, and the 
plantaris of 800 subjects equally divided between the sexes. His system 
of tabulation is not easy nor altogether satisfactory. He discusses the rel- 
ative frequency of defect of these muscled, but apparently from rather a 
different standpoint. In no case wnre all three muscles wanting on both 
sides. In three cases only were two of them wanting in both sides and 
one on one side. Absence of palmaris and plantaris in the same subject 
was also very uncommon. In two cases both palmares and one plantaris 
were wanting. In no case, apparently, were both wanting on both sides. 
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On a New Method of Determining the Oeneral PerturbaHons of the Minor 

Planets. 

By W. F. McK Bitter, of MUton, P**. 
(Bead before the American PhUoeophical Society, March 17, 189S.) 

In finding the general perturbations of the minor planets the special 
difficulty arises from the large eccentricity and inclination of these bodies. 
The methods used in case of the major planets fail when applied to the 
minor, on account of want of convergence in the series. Astronomers 
were content, therefore, for a long time, with computing the special per- 
turbations of these bodies from epoch to epoch. Hansen finally succeeded 
in effecting a solution of the problem, and his work entitled, Atteein* 
andereetzung einer Zweckmaseigen Methode zur Berechnung der ^frfo- 
luten Sioungen der Kleiner Planeten, contains all the formulss necessary 
in the cases thus far occurring. 

Instead of determining the perturbations of the codrdinates, rectangu- 
lar or polar, or of finding the variations of the elements, as had been 
done by his predecessors. Hansen, in his mode of treatment, regards the 
elements as constant, and finds what we may term the perturbation of the 
time. Thus, in place of the time, he uses a function of the time, which 
he designates by z; so that if g^ is the mean anomaly at the epoch, we 
have the mean anomaly at any time, in the disturbed orbit, given by 
9q + ^o^> ^'o heing the mean daily motion, and being ooe of the constants. 
If there were no perturbations we should have Qq + ^o^ ^ being the time 
elapsed since the epoch. 

In eflfecling his solution of the problem, Hansen does not attempt to 
give general and complete analytical expressions of the series. Instead, 
he, at the start, converts the coefficients into numbers, and multiplies the 
series together, two and two, by the methods of trigonometry. Thus, 
although we find, finally, the perturbations as functions of the time, that 
is, have the general perturbations, yet, in applying the method to differ- 
ent bodies, we must find the values of all the quantities involved for the 
particular case under consideration. It would be a great advance if we 
had at hand complete analytical expressions, of sufficient convergence, as 
is the case with the larger planets. 

Besides the method of multiplying series together by the methods of 
trigonometry, which Hansen calls "Mechanical Multiplication** — a 
method he was the first to employ— he also adopts different angles with 
which to express his arguments. Thus at the outstart he uses the eccen- 
tric anomaly for both bodies. When he has computed the powers of the 
reciprocal of the distance between the disturbed and disturbing bodies, 
he transforms from eccentric to mean anomaly in case of the disturbing 
body. And then, when he has expressions lor the perturbing function 
and the forces, he makes another transformation so as to be able to effect 
the integrations. 
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The traDsformations must be done with great care, and require a large 
measure of time. In addition to the tedium arising from extended opera- 
tions of this kind (which must be generally done in duplicate to insure 
accuracy), many of the processes in various stages of the work are not 
easily grasped, and certainty is often only secured by performing the 
numerical calculations. Thus, then, although the method has been pub- 
lished for a long time, it has been applied only in a very limited number 
of cases. Watson, in the Preface to his Theoretical Aitronomy, says : 
*'The refined and difficult analysis and the laborious calculations involved 
were such that, even after Hansen's methods were made known, astron- 
omers still adhered to the method of special perturbations by the variation 
of constants as developed by Lagrange." 

Hansen seems himself to have felt the force of these drawbacks on his 
method, as in a posthumous memoir devoted to the larger planets he 
abandons his peculiar method of treatment and uses that of Lagrange. 

As far as the minor planets are concerned, there is no doubt that Hansen's 
method, as left by him, is too long and difficult to be practicable. 

What we need now is some mode of determining general perturbations 
that is easily applied and sufficiently short to attract the efforts of a larger 
number of competent computers. Only in this way can the constantly 
growing material be utilized. The new method of treatment will now be 
given as briefly as possible. 

If J be the distance between the disturbed and disturbing bodies, 
Hansen has the equation 

forflndingQ), Qy, etc. 

Instead of the two factors of the second member, I have used a trans- 
formation of them given by Hill, and have 

n 

(^y = iV" (i + a' - ta Ml («'- 0)) ^ (l + V 



n 



-^S beoB (e' + C)^ * 



n 



Where (/ + a' — fa eo$ (*' — ^)^ ^ = hb ^^^ + b ^^ ea («' — Q) 

2 2 

+ b^^ CMf («'-C)-hetc.]. 

^ n 
and similarly for ^i -f 6* — f J cos (c' -f Q)\ ^ . 
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The coefficients of both these factors are the La Place ooefficieots, and 
their yalaes hare been tabulated. Thus the part of the work relating to 

the determination of expressions for ( — Y ( — ) » etc., is rendered 

comparatirely short and simple. 

In finding J' in terms of the radii vectores of the two bodies and of the 
cosine of the angle between these radii- vectores, the tme anomaly of both 
bodies is introduced. In the analysis we use the equiyalent functions of 
the eccentric anomaly for those of the true anomaly, and then, when 
making the numerical computations, we cause the eccentric anomaly of 
the disturbed body to disappear. This is accomplished by dividing the 
circumference into a certain number of equal parts relative to the mean 
anomaly, and employing for the eccentric anomaly its numerical values 
corresponding to the various values of the mean anomaly. 

Having found the expressions of (- ). (- ) » etc., in series, in which 

the angles are the mean anomaly of the disturbed and the eccentric 
anomaly of the disturbing body, tlie series are changed at once into others 
in which both angles are mean anomalies. To effect this transformation 
there is need of functions called the J^ functions ; and a chapter is given in 
which the expressions for these functions are found in a iorm convenient 
for application. 

WhcR we have the powers of the reciprocal of the distance between 
tlie disturbed and disturbing bodies, we next find the term expressing the 
etfect of the action of the disturbing bodv on the sun. This is effected 
without difficulty. 

The expressions for the perturbing function and the perturbing forces 
can now be formed. Instead of using the force involving the true anomaly, 
the transformation of this, in which the mean anomaly appears instead of 
the true, has been used. This is the method given by Han'sen in liis post- 
liumous memoir, in which he has abandoned some of his former notions. 
The disturbing forces employed are those in the direction of the disturbed 
radius-vector, in the direction perpendicular to this radius vector, and in 
the direction perpendicular to the plane of the orbit. The forces in these 
three directions liave been deduced from those in the direction of the 

three rectan^ular axes. The force ^ ' ^° is found at once from the per- 

turbing function by differentiating with respect to the mean anomaly, g. 

To find the other two forces svmbolized bv a r. - °°, and a- -^°, z being 

(/;• dz 

the coordinate perpendicular to the plane of the orbit, it is necessary to 

multiply a number of series together, two and two, b}' the formula? of 

plane trigonometry. 

Having the values of the forces, we next find the value of a function 

TF obtained by the iutegnition of the expression 



1 r^^ w# 
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Ji and B being two factors easily determiQed. IF being known, the func- 
tion W is next found by simple mechanical processes, and the perturba- 
tions of z and of the radius- vector are found at once by the equations 

dr 
X being a particular form for g. 

The symbol d designates the perturbation of the quantity to which it is 
prefixed. 
The perturbation of the latitude is found by integrating the equation 

n.dt = ^' ^ di"' 
where C is a factor found in the same manner that A and B were. 

To find n.d«. or the variation of the mean anomaly, two integrations 
are necessary ; in finding the perturbation of the radius-vector, and of the 
latitude, one integration is needed for each. 

The arbitrary constants introduced by these integrations are so deter- 
mined that the perturbations become zero for the epoch of the elements. 

In making an application of his formulss, Hansen selected the planet 
Egeria, whose eccentricity is comparatively small, the angle of eccen- 
tricity being less than five degrees. In making use of the formulae given 
in the method here presented the eccentricity is considerably larger. The 
convergence of the series is, however, all that can be desired. In com- 
puting the perturbations of those of the minor planets whose eccentrici- 
ties and inclinations are quite large, it may be necessary to divide the 
circumference into a larger number of parts. In exceptional cases, such 
as for Pallas, it may be necessary to divide the circumference into thirty-two 
parts. In case of the applications made of the present method, sixteen 
divisions have been used : this is the number employed by Hansen for 
Egeria. 

When a larger number than sixteen is used, the calculation of the 

values of (-r), \~7) » ®^c-» ^ longer; the process is, however, the 

same in every case. 

After the perturbations have been found it is necessary to have them 
in convenient form for the computation of ephemerides, and there has, 
hence, been added the method employed for doing this. 

The writer has endeavored to present the whole theory in a manner 
easily comprehended by those having a respectable mathematical educa* 
tion, and in a compass such that the computations can be performed 
within a reasonably short time. The endeavor throughout has been to 
use convenient methods, not to devise new ones. 



Stated Meeting, March S, 189S. 
Dr. Bbistos in the Chair. 

CorrespoDdence was submitted as follows: 

Letters accepting membership were received from Prof. 
George Lincoln Goodale, Cambridge, Maes.; Dr. Charles 
Schafler, Philadelphia. 

A circular from the Acadi^mie deBelgiqae, Bruxelle^ 
requesting Eub^-riptioDs to a commeniorative edition of the 
works of Jean-Scrvais Stas. 

The death of Prof. C. Schorlemmer, Manchester, England, 
Januarr 27, ltiy2, was announced. 

Letters of acknowledgment were received from the Boyal 
Society of Victoria, Melbourne (t3T); Tokyo Library, 
Tokyo, Japan \\'A^\ 137, Vi'i); Royal Zoological Sodety, 
Am^erdam, Netherlands (lii7, 13S); Naturwisenschalllicher 
Vervin des Keg.-Bezirks, Frankfurt a. O., Prufsia (1S5-13S); 
Oberhessisohe Gesellfchatt fiir Xatur- and Ueilkaode, GieSKS, 
Hes^ G^^): Verein fiir Thtiringische Geschicfate nnd Alter- 
t:JliII:^kulI>ie.Jena. Saxe-Weimar^lSs); Terein (iir Erdknikle, 
Moiz, Lorraine ilSS): Society Italiana delle Scienze, Bome, 
lialy il3?i; Natural History and Philomphical Society, Bel- 
la.-;, ]rc:..i.d ^1S^.: Universiu- Laval. Quebec, Canada (137, 
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Conn. ; Prof. W. Henry Green, Princeton, N. J. ; Dr. Charles 
B. Dudley, Altoona, Pa. ; Dr. Robert H. Alison, Ardmore, Pa.; 
Prof. Robert W. Rogers, Carlisle, Pa. ; Prof. Martin H. Boy^, 
Coopersburg, Pa. ; Hon. Eckley B. Coxe, Drifton, Pa. ; Drs. 
Traill Green, J. M. Moore, Thomas Conrad Porter, Easton, Pa.; 
State Library of Pennsylvania, Harrisburg, Pa. ; Mr. John 
Fulton, Johnstown, Pa.; Linnean Society, Lancaster, Pa. 
Wagner Free Institute, Judge Allison, Profs. Charles S. Dol 
ley, H. V. Hilprecht, Albert H. Smyth, W. H. Greene, Messrs 
Philip C. Garrett, Edward Hopper, W. W. Jefferis, G. de B 
Keim, Joseph D. Potts, L. A. Scott, Richard Wood, Philadel 
phia; Prof. John F. Carll, Pleasant ville. Pa.; Rev. F. A 
Muhlenberg, Reading, Pa. ; Miss R. C. Loogstreth, Sharon 
Hill, Pa. ; Dr. John Curwen, Warren, Pa. ; Philosophical So- 
ciety, Hon. Washington Townsend, Mr. Philip P. Sharpies, 
West Chester, Pa. ; Wyoming Historical and Geological So- 
ciety, Wilkesbarre, Pa. ; Mr. William M. Canby, Wilming- 
ton, Del. ; U. S. Naval Institute, Annapolis, Md. ; Maryland 
Institute, Enoch Pratt Free Library, Maryland Historical So- 
ciety, Baltimore, Md. ; Smithsonian Institution, Anthropo- 
logical Society, U. S. Geological Survey, U. S. Coast and 
Geodetic Survey, Library Surgeon General's OflSce, Scientific 
Library U. S. Patent Office, Weather Bureau, Col. Garrick 
Mallery, Prof. Charles A. Schott, Dr. John S. Billings, Wash- 
ington, D. C. ; University of Virginia, Leander McCormick 
Observatory, Prof. J. W. Mallet, University of Virginia, Va. 
N. C. Agricultural Experiment Station, Raleigh ; South Caro 
lina College, Columbia; Historical Society, Savannah, Ga. 
University of Alabama, University P.O.; Agricultural Ex 
periment Station, Baton Rouge, La., College Station, Texas ; 
Academy of Science, Austin, Texas. 

Accessions to the Library were reported fronl the Institut 
;6gyptien, Cairo ; Royal Society of South Australia, Adelaide ; 
Linnean Society of New South Wales, Sydney ; Royal Geo- 
graphical Society, St. Petersburg, Russia; Socidt^ Finno- 
Ougrienne, Helsingfors, Finland ; Soci^t^ HoUandaise des 
Sciences, Harlem, Holland ; K. K. Geologische Reichsanstalt, 
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K. K. Katurbistorische Hofmusenm, Vienna, Austria; Deutsche 
Seewarte, Hamburg, Germany ; E. 6. Akademie der Wisaea— 
soliaften, Municb, Bavaria; Wilrtembergiscbe Commisaiozk 
fiir Landesgeacbicbte, Stuttgart; Messrs. Friedlander & Sods, 
Berlin, Prussia; Society of Antiquaries, Cieologioal Society^, 
Loudon, England ; Royal Irish Academy, Dublin ; Publi<3 

Library, Salem, Maes.; American Chemical Society, Newv 

York, N. Y. ; Bureau of Statistics of New Jersey, Treoton. ^_ -— 
Pennsylvania Forestry Association, Dr. J. C. Ayer & Co^ Dx-_ 
Charles A. Oliver, Messrs. Henry PhiHips, Jr., Julius P 

Sachse, Prof. M. B. Snyder, Philadelphia, Pa.; U. S. Fi« l , 

Commission, llydrographic Office, Washington, D. C. ; iti 
William Harden, Savannah, Ga.; State Historical Society o- f 
Wisconsin, Madison ; Agricultural Experiment Stations, King^^B-- 
ton, R. I., Blacksburg, Va., Lexington, Ky., Manhatta.>=K, 
Kans., Fort Collins, Col., Laramie, Wyo. 

Pending nominations Nos. 1249, 1250, 1253, 1255 and 12&- 6 
were read. 

A motion to introduce electric lighting into the baildisr^^K 
wa« aft<T discussion withdrawn. 

And the Society was adjourned by the Prendiog Member" • 




Itt' 



rXertere of eovoy were receiveJ from tbe Meteorological 
Oj^3Ece, London, Eog. ; Ro^'al Irish Academy, Dublin, Ireland ; 
CI> Bi^fc«ervatorio Astronomico Kacional, Moxioano, Tacubaya. 

—■setters of acknowledgment (139) were received from the 
TI=^ ^otogical Seminary, Andover, Mass. ; New York Academy 
O-^ Sciences, Columbia College, Kew York; New Jersey His- 

^*^^*:~5c8l Society, Newark; Prof. Charles F. Himes, Carlisle, 

-^^■^ ; Rev. F. A. Muhlenberg, Reading, Pa.; Departmeut of 

^■«^^*.te, Washington, I). C; Prof. James B. Angell, Ann 
-"^^^ ^»- Tx-r. Mich.; Col. William Ludlow, Gen. W. F. Raynolda, 
■*--*^^*roit, Mich.; State Library, Lansing, Mich.; Oberlin Col- 
'^^Sr-«, Oberlin, 0. ; Prof. E. W. Claypole, Akron, 0. ; ITniver- 
** ^^-.^^ iif Cincinnati, lion. J. D. Cox, Cincinnati Observatory, 
— ' * *::^cinuati, 0. ; Dr. Robert Peter, Lexington, Ky. ; Geological 
^^ *^* »r-vey of Missouri, Jeft'erson City ; Academy of Sciences, St. 
^—"^^^^ mjis, Mo. ; Historical Society, Chicago, 111. ; State Historical 
^^**^^^*«25iety of Wisconsin, Madisi>n ; University of California, 
*~«::3f. Joseph I^Conte, Berteley, Cal. ; Lick Observatory, 
^^■«=»-ant Hamilton, Cal.; Prof. J. C. Branner, Palo Alto, Gal. ; 
*~*r^f. Daniel Kirkwood, Riverside, Cal.; Free Public Library, 
^^^^ *::» Francisco, Ca!.; Academy of Natural Sciences, Davea- 
^^^**~l, la.; State University of Iowa, Iowa City; Watthburn | 
— '^^^Hege, Kansa.s Academy of Science, Topeka; Agrioultu- 
'"^^ Experiment Stations, Las Graces, N. M., Lincoln, Neb, ' 
r~amie, Wyo. ; University of Arizona, Tucson. 
— ^ccessiona to the Library were reported from the K. Nor- 
^^lie Oldskrift Selakab, Copenhagen, Denmark; Soei^t^ \ 
_^ '•tave de Philosophie Exptjrimentale, Rotterdam, Holland; 
^V* jBikalische Gepells^haft, Berlin, Prussia; Verein fiir Krd- 
^^«jde, Metz. Lorraine; K. B. Akademie, Miinchen, Bavaria; 
*''*^^^ssis. Alphonse Pictet, Henri de Sauesure, Geneva, Switzer- 
**^<1; Societa Africana D'ltalia, Naples; Direzione Generala I 
^ ^^la Statistica, Rome, Italy; Soci^td Languedocieone de 
' *^<jgrapbie, Montjiellier, France; Mr. Manuel de Peralta, 
*^ *fcdrid, Spain ; Meteorological Office, London, Eng. ; Literary 
*^«1 Philosophica] Society, Manchester, Eng, ; Mr. RoI>ert T. 
^>f*n, Boston, Ma.«s.; Free Public Library, New Bedford,^ 
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Mass. ; Scientific Alliance, New York, N. Y. ; Penasylvania 
State College, Harrisburg; Mr, Herbert Welsh, Philadelphia; 
'Smithsonian Institution, United States Geographical and Geo- 
logical Survey of the Rocky Mountains, Adjutant GeDeral's 
Office, Washington, D. C. ; Artillery School, Fortress Monroe, 
Va. ; Society of Natural History, Cincinnati, O. ; Academy 
of Science, Tacoma, Washington; Agricultural Experiment 
Stations, College Park, Md., Morgantown, W. Va., Little 
Bock, Ark. 

The following decease of members was announced: 

HippolyteTaine, Paris, March o, 1893, aet. 65. 

William B. Rogers, Philadelphia, March 15, 1893, set. 65. 

On motion, the President was requested to prepare an obit- 
uary notice of Mr. Rogers. 

Secretary Barker presented for the Transactions a paper by 
Prof. Francis C. Phillips entitled, "Researches upon the 
Chemical Properties of Gases," which was referred to Drs, 
Barker, Marshall and Smith, a Committee to exanaine and 

report upon the same. 

A paper by Prof. A, S. Packard, entitled " The Life Histo- 
ries of Certain Moths of the Families Ceratocampidra and 

IlernileueiJiii, eti;.." w;i^; iDe^i'iitcii 
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The following minute of the meeting of Council was read : 
Stated Meeting, Februabt 10, 1893. 

Present : Messrs. Morris, Brinton, Baird, Ingham. 

In the absence of the President, on motion, Mr. Baird took the chair. 

Minutes of the last meeting of Council were read. 

Dr. Brinton, acting Clerk, read the resolution of the Society which was 
referred to Council for action. 

Dr. Morris read the resolution of the Curators, and gave his reasons for 
holding that the collections of the Society should be retained and exhi- 
bited in its present hall. 

Mr. Ingham moved that all the collections of the Society be brought 
back to the hall of the Society ; seconded by Dr. Morris. 

Dr. Brinton spoke strenuously in opposition to the motion, and claimed 
that it was contrary to the spirit of the act incorporating the Society. 

Other remarks were made by the members present, Dr. Morris urging 
the adoption of the motion as in accordance with the spirit of the Society. 

The motion being put by the Chair, it was carried. 

The Council was adjourned by the Chair at 9.30. 

D. G. Brinton, Clerk, 

Mr. Prime moved to lay the resolution of Council on the 
table, but subsequently withdrew the motion in order that the 
subject might be fully discussed. An animated debate ensued 
participated in by Messrs. Houston, Prime, Brinton, Morris, 
Cope, Jayne, Biddle, Du Bois, Barker, Field and others. 

The Presiding Member stated certain reasons that in his 
opinion rendered the return of the collections at the present 
time desirable. 

The question being put and a call of the yeas and nays 
demanded, the motion was lost by a vote of 16 nays to 8 ayes. 

And the Society was adjourned by the Presiding Member. 
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odiI lltu natne of tho autliur »nijuuuci.il an tlio ]ii-ra»n mitillpd lo lllfc j 
»lil pi«niiiuii. 

7. Na BU'Jiiluit of Hut Swlcty whii is » catidyaitt (or Dm premJiUL I 
then dciuTidliiff, ot wbo liatb not itirviouKly <luvlnn»t to tlin Sociiiy. 

Itiat bo liM c(inaidcn.il and nrelslicd.nccordlne to Ihe^jMloT tOaltulp J 

munt, tlii-cctminirntivufni-TtlD ur ibnavvtsnil cinbiia Ui«ii iiridto- <:iiniiii1- I 

eftttinn,iiliaU.&ltliiJud|^eiit,or|{tTi!bbniti! fnuwiUiig tbe said ine- ] 

ft. A full account o{thvicn>vm«t)»ibJe«t<^allt>P|mbUsli«dl'yUieSo< J 

etcty, aa woo as tany l>n«ltei Ui« adiudlcatlan, dUwr In a aoparate jiuU- j 

lintiuDi or io ttia iimxI iniixenUitfi valumu iif tbcir Trftnaaillim*, ur in I 
bntb. 

9. Tlie iui«wri«e(ul iMsrforautuccs shall mHuilii imii.T i'iin-.iiienitltitl, 

And tb(>lr niilbon bi> oonridrri'd ii^e^indiditU'^ fur Uif i>)i<ii)iiim tor live ^ 
years nt-xi suweiiline H™ iiun- »r tl>i*ir inv^t-'iiini-'UL -, i.'Xi;i'[i[ ^hl'Ii per- 

f»rninDi;is>iuiitlH>>ranllii)rMii;i5.inlli'>nK'aiiIinK<. tbidk til in niLIulrxn. { 
Ami thu SocMy atiall uiiniidlly {tiiUlflh lui alMtnu^t oC tliu tlttt^, oIOcbU 

or suliji'crt uiaLtrrnf tfir iviintiiiiiitivitimin, im uitdifr (-iiii,<kldiirutl(it];tiu(;h j 

only espoi'ted as th* Aicieij **iall lliliik iwt worthy .rf imlillc nittic». J 

1». The tutlen ranliiliilnc tln^ naiiHt* ot ditlbur^ nboet v^ffarniAOoec I 

Rbal) bun^ortud.nrwbkh Rimll bit fiiniitl uiiMiiKiwriil sttlL-ra triAloT I 

five ywts, shall be burut Unfote IbeSodetj, wlUwut tinHklag tbn wub. f 

]1. In row thoni i-lionld 1i« ii biiliirv. In nny ymr. nf any ninimuiit* 

nUtini vrotthy of the (ir^fposed piemliim, Umto will ih<Si bo twu gm> i 

mlniiMtobeaiinwitnl thPMuxlyicar. BatnoMXuinuhtltonorpreinluiiw 1 



tbiiU tdiUthfllieuiiUMH'liiniiini Ibui uOit pmniUiinforinj unuflla 
ay, UiviinUtin »r ImitniiiiiHuuit. 

of Iliii value Qf ton guinMu. On out bUu- ' 
gniTi'd unliarl Ijiliji niotti) niltt-i1 tn lli" 
wwilii; "TJial'reralniimr Jotm n> fi i; i 
«aiubltfilHi) tn Utoyisti 1790;" lo.i'. ' 
i>uitravid Ihnw nnrdx: "Awui : 

of AJ>. -■' And Uu' 

lu llin Biwlal by « rilibou |KU(ih,:'. 

laRcTiox S. Tliu UoKflliuihi rnnil of t-wti tiiitiilnd ifuitwu sluU 'ti 
cciiuli|i>t<yl u lim himilrcd and flfly tlcitlara, uui) sImI) In intBUiid M 
tsuely fnitQ Uic uUier f unila Muuniuit lu tir uuilnr Ulc rani af (4ie S 
€ittty, wmI » KjKUntUi uai ilwtioil ncrounl of it almll Iw hut4 bjr ti 
tnoeant. 

Thp mid rmul MhntI tw mxHtol with iIh>«'H'i '■< "• ■■ ' i- 
111 ]fi|Qi«iint Uiu tn'ii I'cpmiiUiiit Ibr whirli tl ' 

The irc-iuurumltaUfircflilLlK.' Willi tuuil < 
ilinlDVc«tin«ut tlicrwr.imd. if ftny »un>I» ■ ■ 
nfttsr t'n>«''l'>'^i'<'r Uit'prviuiuDuntileli uu} tin'i. i-mI'ilh 
Kurt'lu' Bliiill III- ii»>il l'> Ui" .Sui-irtjr fur tiuiliiitfl ixiblicAtiun itf ti 
IvRikN of Uie aalil i>n'n)iiini. :u>'i for Hiidi |iiu]<c«ea ai 111117 ^ ftotbtirc 
1)> iu uiiiuiar Hud Iuwh. 

Tito irataun'i shuU. at llic flrat staud mMUng of llto WKloty In ( 
ouitMi Itf Dit'i-nilHtf niiiiitiUl;-, itmke a, nyun u[ Um alate of miA f\ti 
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April?, 1803. J ^*^ 

PROCEEDINGS 

OF THE 

AMERICAN PHILOSOPHICAL SOCIETY 
HELD AT PHILADILPHIA FOR PM0TIN6 USEFUL KNOWLEDGE. 



Vol. XXXL April, May, June, 1893. No. 141. 



Stated Meeting^ April 7, 1893. 
Mr. Smyth in the Chair. 

Letters of envoy were received from the Nederlandsche 
Maatschappij ter Bevordering van Nijverheid, Haarlem, Hol- 
land; Societa Italiana delle Scienze, Naples; Meteorological 
Office, London, England; Geological Survey Department of 
Canada, Ottawa ; Academy of Science, Tacoma, Washington ; 
Museo de La Plata, Buenos Ayres. 

Letters of acknowledgment were received from the Insti- 
tut Egyptien, Cairo (138) ; Society Africana d'ltalia, Naples 
(137); Prof. Gaston Maspero, Paris, France (136); Geological 
Society of America, Rochester, N. Y. (139); Mr. Andrew S. 
McCreath, Harrisburg, Pa. (139); Department of State, 
Washington, D.C. (131-136); "Journal of the U. S. Artil- 
lery," Fortress Monroe, Va. (137, 138, 139) ; Society of Na- 
tural History, Cincinnati, Ohio (139) ; Oberlin College, Ober- 
lin, Ohio (137, 138, Catalogue, Parts i-iv) ; Lick Observatory, 
Mount Hamilton, Cal. (133); Mr. Everard F. im Thurn, 
Georgetown, British Guiana (139). 

Accessions to the Library were reported from the Institut 
Egyptien, Cairo ; Nederlandsche Maatschap}>ij ter Bevordering 
van Nijverheid, Haarlem, Holland; Geographische Gesell- 
ficbaft, Vienna, Austria ; PhysiologischeGesellschaft, Deutsche 
Geologische Gesellschaft, Berlin, Prussia; Prof. IJ. von Ilclm- 
holtz, Charlottenburg, Prussia; Naturwissenschaftliclie Ge- 
sellschaft, St. Gall, Switzerland ; B. Istituto Lombardo, Milan, 
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Italy; Societi delle Scienze, Naples, Italy; Raasegna delle 
Scienze Geologiche in Italia, lastitut InternatioDale de 
Statistique, Rome; R. Accademie delle Scienze, Turin; R. 
Istituto Veneto, Venice, Italy ; Institut de France, Puna ; 
Ilarleian Society, London, England ; Geological Survey of Can- 
ada, Ottawa; New England Historic Genealogical Society, 
American Statistical Association, Boston, Mass.; Connecticut 
HUtorical Society, Hartford ; Cornell University, Ithaca, 
N, Y.; American Museum of Natural History, New York ; 
Board of Directors of City TriiFts, Engineers' Club, Messrs. 
Henry Phillips, Jr., Herbert Welsh, Philadelphia ; Depart- 
ment of the Interior, U. S, Fish Commission, Washington, 
J). C; Academy of Science, St, Loui-", Mo.; Lick Observatory, 
Mount Hamilton, Cal.; Agricultural Experiment Stations, 
Morgantown, W. Va., Larami, Wyo.; Las Oruces, N. Mex,, 
Tucson, Ariz.; Museo de La Plata, La Plata, Argentine 
Republic. 

Photographs for the Society's Album were received of Dr. 
F. A. Genth and Prof. F. A. Gentb, Jr., Philadelphia. 

The death of Isaac Burk (March 30, 1893, BBt. 77) was an- 
nounced. 

The Committee on Dr. Phillips' paper on "Gases" reported 
it worthy of publication in the Transactions of the Society, 
and was discharged. 
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interests of the class of persons whose exhibition for compensation is for- 
bidden by its terms. 

On motion, the Society adopted the resolution and referred 
the matter to the President, with power to make such repre- 
sentations to the Legislature as he might choose, if in his dis- 
cretion he saw fit so to do. 

And the Society was adjourned by the Presiding Member. 



Stated Meeting^ April SI, 1893. 

President, Mr. Fraley, in the Chair. 

Correspondence was submitted as follows : 

A circular relating to the Hodgkins prizes oflfered by the 
Smithsonian Institution. 

Letters of acknowledgment were received from Mr. Samuel 
Davenport, Adelaide, Australia (188) ; Soci^t^ de Geographic 
de Finlande, Helsingfors (137, 138); K. Bibliothek, Berlin, 
Prussia (Transactions, xvii, 1, 2) ; Soci^td de Geographic, So- 
ciety Philologique, Marquis de Nadaillac, Profs. E. Levasseur, 
G. Maspero, Paris, France (139); Comte Hyacinth de Cha- 
rencey, St. Maurice-les-Charencey, France (139) ; Prof. Alex- 
ander Agassiz, Cambridge, Mass. (139); Mercantile Library, 
St. Louis, Mo. (Catalogue, Parts i-iv). 

Accessions to the Library were reported from the Congrfes 
Internationaux, d' Anthropologic, Archaeologie pr^historique et 
Zoologie, Moscow, Russia ; Socidtd de Gciographie de Finlande, 
Helsingfors; Nederlandsche Maatschappij ter bevordering van 
Nijverheid, Harlem, Holland ; K. P. Meteorologisch Institut, 
K. P. Akademie der Wissenschaften, Berlin, Prussia ; Frau 
Gerhard vom Rath, Leipzig, Saxony; R. Istituto di Studi 
Superiori, Firenze, Italy; Accademia di Scienze Morale e 
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Politiche, Naples, Italv ; Bath and West and Southern Coim- 
ties Society, Bath, England ; British Associatioa for the Ad- 
vancement of Science, London, England; Natural Uistory and 
Philosopbical Society, BetTast, Ireland; Harvard University, 
Mr. A. MoF. Davie, Cambridge, MasB. ; American Antiquarian 
Society, Worcester, Mass. ; American Oriental Society, New 
Haveo, Conn.; Historical Society, Buffalo, N. Y.; Mr, Lucien 
H. Smith, Rochester, N. Y. ; Free Public Library, Jersey 
City, N. J,; College of Physicians, American Pharmaceutical 
AsBuciation, Messrs. Finley Acker, Henry Phillips, Jr., Juliua 
Sachsc, Philadelphia, Pa.; Office of Chief of Engineers, De^ 
partment of State, Treasury Department, Bureau of Educa' 
lion, Washington, D, C. ; University of Virginia, Charlottes- 
ville; California Academy of Sciences, San Francisco; Agri 
cultural Experiment Stations, Storrs, Conn., and State Col 
lege, Pa. 

The following announceraenta of deaths were made: 

Esquiron de Parieu, Paris, died April 9, 1893, «t. 79. 

Thomas H. Dudley, Camden, N. J., died April 15, 1893, 
ret. 7i. 

The President was authorized to appoint a suitable person 
to prepare the usual obituary notice of the late Mr. Dudley. 
(Mr. William John Potts was subsequently appointed.) 

The President announced that Dr. Euschenberger bad been 
appointed to prepare the obituary notice of the late "W. B. 
Rogers. 

Mr. Prime made some remarks on " The Present Revolution 
taking place in Iron-making in the United States," and waf 
followed by Dr. Morris on the subject. 

Dr. Ryder presented a paper "On the Mechanical Oeneae 
of the Fowl's Jigg." 

Nominations Nos. 1249, 1260, 1253, 1254, 1255, 1256, 1267i 
1258 and 1259 were read. 

And the Society was adjourned by the President. 
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The Life BUtories of certain Moths of the FamUiei OeratoeampidcB, 
HemUeacidct, etc., with Notes on tlu Armature of the Larva. 

By Alpheus 8, Packard, 

{Read before the American Philosophical Society, March 17, 189S.) 

Family Ceratocampid^. 

Judging by the lar^te alone, this group is well circumscribed. The 
most generalized forms are Dryocampa and Anisota. In these there is no 
"caudal horn." and the single median dorsal spine on the ninth abdomi- 
nal segment in Dryocampa is about one-third as long as that of Anisota, 
while in Sphingicampa the spine is reduced to a minimum. That the 
larva of Dryocampa is the simplest of the family is also shown by the 
fkct that the two rudimentary spines on the third thoracic segment are 
shorter and less forked, and the other abdominal spines are shorter than in 
the other genera. 

The suranal plate has the shortest spines in Sphingicampa and longest 
in Anisota, being of a length intermediate between these two genera in 
Dryocampa, in which, however, they are still long. 

Sphingicampa may be regarded as a transitional form connecting Dry- 
ocampa and Anisota with Eacles and Cltheronia. 

Eacles in its first larval stage, as compared with that of Sphingicampa, 
differs in the following respects : 

The prothoracic segment is armed with spines ; the thoracic spines are 
in Stage I forked at the end ; the caudal horn is much longer and slen- 
derer, and also forked at the end ; also there is a single median spine on 
Ihe ninth abJominal segment. Eacles is peculiar in the abdominal seg- 
ments being marked with two black transverse stripes. 

Aglia tau, a connecting link between the Ceratocampidce and Btturniidm 
and the type of a new subfamily, Agliinm. In this European Bumbycinc 
tnoih we have surviving, side by side with the generalized Saturnia, a most 
interesting form, which is a Ceratocampid in its earlier larval stages, the 
larva in its last stage and the moth being very near the Saturnians, 
although it does not spin a cocoon, and should be regarded as a Cerato- 
CAmptd. We could not have any clearer demonstration of the origin of 
one family from another by direct genetic descent. 

The transformations of this form, originally figured in Duponchel et 
Ouen6e*s Iconographie* (Tome ii), has been more fully elaborated by Mr. 
Poulton. 

Having received, through the kindness of Dr. Heylaerts, a young larva 
of Aglia tau in its third stage, I have been able to compare it wiih Eacles 

* Gu4n6e states that after attaining its full size : " Elle sc retire k la surface de la terre, 
entre des mousses ct des d<^bris de v^<}taux qu'elle attache avec de la sole, et elle s'y 
change en une chrysalidc grosbe, courte, d*uu brun fouc^ saupaudrs} de grisAtre, et dont 
I'anus est termiu^ par uue faisceau de pointcs recourb^s." 
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imperiatii In Ms tlilrd stage, a thing Mr. PoqIiod could not do for want of 
specimens. The resembUnce between the two genen «l thU stage is 
most striking, although the ftill j fed larvs are so different, AgUa pouing 
at B, single molt (tlie third and last, this larra onlj hartng/ow stages), 
froDi one family to another t We know of no parallel case, or at least of 
one so very elriking and conclusive.* Thus the oatogeoeiic deTelopnient 
of this caterpillar epJtomizea that of two families, whereas that of most 
BombyceH 1b Blmplj usually only ao epitome of that of a subdirislon of a 
family, or or a Buall group of genera. 

Jglia iau in its third stage differs from SaeUi imptrialit In its tblnl 
Stage in having a pair of dorsal "hnrns" on the first and third thoracic seg- 
meols, where E. imptrtali* has only minute one* on the prothoracic aeg- 
meni, while those on the second lb oracle segment are tm well developed aa 
those on the ibinl segment ; those on the second segment are minute ; all 
the " horns " are forked as in Eacles. The dorsal spines on the abdomi- 
nal are simple and minute, like those on the second thoracic segmenl. 
The shape of the head and of the anal legs is much as in Eacles, but the 
Buranal plate differs strikingly in being produced into a rather large, 
spinulated spine, a feature not known lo exist la any Ceratocampida. 

It should be observed in regard to the large ilzc of the prothoracic boma 
of Aglia, that those of Citheronia regalit are quite well developed, being 
about two-thirds as long as those on the two succeeding segments. 

Upon examiolDg the adult of Aglia, I find that its head and antennie 
are closely similar to those of Byperckiria io. and the Hemileadd» in 
general ; iho antennte form a close approach to those of H. to, as on care- 
ful exnmioatioD wiih a good lens a second brancli of tlia pectinations of 
' the mate aniennse cun be perceived ; it forms a long, separate branch, but 
U in the deiui aod dry specimeus very closely appressed to the anterior 
main pectination. In the venation of both wings Agli>i showsa moat un- 
expected resemblance to that of Eaclti imperiiilit; like that and other 
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At present both from their larval and their imaginal characters, and in 
their spinning a cocoon we are disposed to consider the Hemileucidse as a 
family closely allied to, though distinct from, the Cehitocampidae. 

On examining the European genus Endromis, wo are disposed to think 
that the family Endromidee is a natural one. It would, however, be a vio- 
lation of the principles of classification to include Aglia with it. The two 
genera, both as regards their larval and their adult characters, are quite 
distinct. I find that EndromU verHcohra has the head, palpi and antennee 
and the hairy abdomen very closely like those of our Hemileuca maid, but 
the median vein of both wings divides into four branches, and the sub- 
ci>stal vein of the four wings divides into five branches, as in H. mdia and 
the other Hemileucidse. . Judging by the colored figures of the larva in Euro- 
pean works, the larva of Endromis is smooth, with a small retractile head, 
oblique bars, and a conical caudal horn. The group Endromid® is a 
branch of the Bombycine tree, parallel to but distinct from the Hemi- 
leucidee. and stands above the latter, connecting the group and the Cerato- 
campidee and Saturniidae with the higher families of the Bombyces, in whicli 
there are four branches of the median vein, all the families mentioned agree- 
ing with the NotodontidflB in having but three. In its general shape, the 
small retractile head, the mode of coloration, and the caudal horn, the 
larva of Endromis appears to be remarkably near the Sphinges. Buckley 
describes tlie cocoon as "composed of an open worked reticulation of 
coarse black or black-brown silk threads, with round or broad oval 
interstices, as the fabric is extremely strong, tough and elastic, covered 
externally with moss and birch iy;aveR firmly adherent " (iil, 65). 

It is interesting that in the transformations of Bheicy/Uhis erytkrina, as 
figured by Burmeister, we have a parallel to the case of Aglia tau. The 
fully grown larva is smooth- bodied and without the four long large thoracic 
spines, and the caudal horns on the eighth and ninth abdominal segments 
of the previous stage. The genus appears to belong to the Ceratocam- 
pidse. 

Although we are not yet acquainted with the early larval stages of En- 
dromis, we do not see why the Sphingidae may not have sprung from a 
form like this as much as from Aglia, as the shape and markings of the 
full-grown caterpillar are much nearer a typical Sphinx than those of 
Aglia. Moreover, taxonomically, Aglia is by no means so "closely" 
allied to the Sphingidae as Mr. Poulton in his able papers would lead us to 
infer. In its venation Endromis \b much nearer, and the latter is a more 
generalized or synthetic form than Aglia. From the Ceratocampidse the 
families of Saturniidee and aNo of Hemileucidae may have originated, and 
indeed all the Bombyces, unless we except the Arctians and Lithosidae, 
may have evolved before the Sphingidae appeared. Judging by the 
characters of the head, the antennae, thorax, and especially the venation, 
the SphingidcD are far removed from the Ceratocampidae, and their origin 
from the latter family was at least remote, and there must be some lost, 
extinct annectant forms which originally connected them. 



Thk Lifb Histobt ov Drtoc4XPA bubictkda (Fabr.). 

The unrertltised egga laid !□ Kaw York, Julf 15, were kindly sent me 
by Mr, Jumei ADgas, but they did not hatcb. 

Egg.— Lengih, 1.4 mm. Oval, & little flatt«aed ; the shell yellnw, thin, 
parch me Dt-1 Ike, the rar&ce smootb, polEihed, under a onebalf inch objec- 
tive showing DO tracuB of pita or polygonal areas. The shell la so thin 
that nafenilised eggs collapse irregularly, 

Lana Stage I and 771— The larra was found at Providence by Hr. 
Brldgham about June 20. The following descrfpUoD Is drawn up from 
his excellent colored flsnres. He Bays tt molls in a day after hatching, 
and after the molt the larva is the same as before, except that the general 
color of the biidy is a little darker, ao that tha following descriplioa will 
provisinaally apply to both stages. 

Length, 5 mm. The head 1b rather large, roiiDded, no wider than the 
body, and deep black. The body is of the same width tbroughont to the 
ninth abdominal segment. The prothoracic segment a little wider than the 
rest of the body. Prom the Becond thoracic Hegraent arises a pair of thick 
large horn-like tubercles, which are ab<)Ut as long as the thickness of the 
segment bearing them ; they are greenish at the base and black tieyond ; 
the end is blunt, not tapering at all. giving rise to a lialr on each side nf 
the end. All the tubercles on the other Begmcnts are in the form of small, 
simple acute spines of nearly uniform size, those on the prothoracic seg- 
ment beingof thesamesize as those t»e)"f"< the succeedingsegment. There 
are three rows of spines on each side o.^eci body, and the dorsal ones are 
no larger than thoae of the subdorsal and Biibsplracular series. On the 
eighth abdominal segment there are two widely separate dorsal spines, 
and two shorter ones on the ninth segment. The body Is pale yellowish 
green, with a meilinn dorsal and asubdorsal dark-green stripe, also a dia- 
linct lateral ridge low down, fr.ira which the iiifrasplracular spines arise. 
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■pi a es tapering to the end. wlikh is sUgblly rorkcdand setiferoua, and the 

■pinoa are minutely Bpinulaled ; tbe two horns are about two-ibirdB as long 

M tlie body ts broad. Tljcy are reprcBenledon the iblrd lUonicicBegmenl 

'ij' tvru minule coniciil bUck luberclee, lUc honmlogouB ones on Ibe ab- 

(loruioal RegraenlB buing minute au<3 greeuUb, tip|ied w<th bbick. Tboso 

(■a Ltie Bidea of each Bcgmcnt nre larger, Bcuielj conical and biack. On 

llie cigbih Bbdomioal segment are fourconlc&l black tubercles, two dorsal 

'^D<3 two aubdor«at. one on each sULe. On the ninth Begmont Ib a single 

''>e<31an cinicnl tubercle, not quite su blgh as those on Ibo eighth segment, 

"ut larger at tiie buee. Thu subd'irsfti tubetctus on tbia scgmcDt are 

^'*Sliily larger than thoBc on tlie eighth segment. The surunal pliite !• 

*•*• l»eoTdale, being excavated in front ; behind itisgublriangular. wilb two 

■■^^^luberdesat Ibe end, which are smaller than tlioseon Ihe Bide in frout 

^'' V. be middle ; Ibe suraual plate is greenish, like the prolbonicic segment, 

_^*''*ile the body is tinged with yellowish, with eight faint railier broad 

*■ ili»h longitudinal stripes. The spiracles are black. The thoracic legs 

""■^ black. The anal legs are greenish, with a blackisb patch on the out- 

*•-* ^ near the ptania. 

. I^ n tbb and the next stage ll continues to feed on Ibe under side of the 

■■'S/oj,«7r(I).— (Aftenliird molt, June 3D ) Length, 8 mm. Tbehead 
^ ^*ill black, but Ibe I wo horn a are now wholly black, as long as Ihe body 
*- liick. and ipinulaUd, Alt the other Mpiau are lolid andtilaek ; the two 
■~sal spines on the eighth abdominal segment being two or three times 
;er than Ihe others. The body u now aomtmhal reddith about rs well as 
- *% eaib. and the longitudinal strijies are reddish. The protbomclc spines 
*^ now rudimentary and bnltoo'like. 

■^^SAigt V t!). — (After foiinh molt, Jniy 5, Bridgbara.) Length, 
n. Tltt head it nnie gamboge ytlloxe. Bmiiolh and polidhed. The two 
as before, being rather slender and apinuluted throughout. The 
-_. is yellowish green, with faint darker green longitudinal siripes, 
"~ '^va tubercles are obsolete, except those on the elgbtli and ninth abdominal 

^^^S v-nents, which are blnck and moderately large. 
^^^'-^ lie following notes were miule on calerpiliara found in Maine and rep- 
^'^^^^ nl the two last sUgeB of the larva. 

^^taye F(t). — Lengih, 20 mm. Head cherry red, aboat two-thirds aa 

^^l-^S^as the body, smooth and rounded, Frotboraciciuherclcs arranged as 

** *-ho previous stage, but a little larger and mare canipicuo-u ; in one ex- 

'^^^le the anterior and posterior dorsal ones are coalesced. The second 

I ^^*~*>*sciu horns are black, not much more than half as long as the body is 

I '^>«d. A'oie Ihe lehife ttripei alternate with the dark-green onet. icAiVA are 

^*'^^C< dittinet. the black tubercles being situated i>arily on them. 

the abdomen are longer and iharper than br/ore, and on the base 
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1>Wt« un Ihe ends of the abdominal legs 
l^n before. 



middle of ihe suranal pint 



black plate. The black 
larger and mure cunspicuous 
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SoU. — Being Dnw Bomevlmt more exposed when Tecdliig, the liead hai 
become of n bright cherry red color, and the bodj more striped ; the amut 
tnre is longer and sharper, except the Iwo most conspicuout horns of Ibi 
second ihnniclc segment. 

Final Stagt. ~Leap)i, 3S mm. The head is considerably narrower thni 
the body, of a unirorm pule clay ochre yellow. The prothorack segmen- 
is armed wllh eight blnck tubercles arranged in a row across the fran' 
tit,", >tie l')\re«t on? being pliLced just above the inaertioD aZ the legs, 
and being acute, while the others are more rounded and builon-like 
The second iliomcic segment bears two dorsal slender black huras, oae 
halTas long as lite segment itself is wide, slightly tapering from the ba<c 
to the end. which is rounded an d somewhat trun&ita. The third thoracit 
segment with four bUcIi conlc«I tubercles like those on tho llrst segment 

Tlie eighth abdominal segment is provided with three black lubcrclei 
on eaclj side; the lowest one ou this and the seveuth segniGut beiof 
larger and sharper than tho corresponding ones on segments 1-6 
The ninth segment is furnished with a medi'in sharp tiil>ercie. apparentl] 
or doable origin, ns It is slightly forked at the Up : it Is about iwn-thlrdi 
smaller than the lateral ones. 

The suranal plate Is triangular, with the surficc Rat and rough, endlof 
In two black conical spines, with three on each side In front (la one 
example two arc wanting on one side, and the corresponding ones oil tiu 
other side are while) . 

The body is pale pea-green, wa=hed wllh while on the back belweeE 
the seven dark-green stripes, one dorsal and three on each side, whict 
are wider and diffuse. The thoracic legs are pale Sesb, the abdominal 
ones greenish. Anal legs large, triangular, rough and granulated, with 
a few black and white conical spines on the edge above the planla. Tht 
fleshy lateral ridge is well developed and washed with a reddish flesh Uni 
on the eighth and ninth segments. The spiracles are Jet-black and an 
conspicuous. The body beneath is as deep, if not deeper green in hue 
than on the upper side. 

Life Histokv op Amisota benatoria (Abbot and Smith). 

Tlie larvie hatched August 1 and 2. 

Slaije I. — Length, 3.5 mm. Head large, round, smooth, wholly black 
a little higher than wide ; when seen from In front a little wider tban thi 
body. Proihoracic segment a little wider ihau the second thoracic aeg 
meut, smooth, unarmed, but with a transverse dusky patch extendtn{ 
across it. The second tboracicsegment bears a pair of high clavate spines, 
which are a little longer Ihan the head is wide, and each bearing two ter 
niinftl bristles of unequal length. The spines are black, being of th( 
same color as the thoracic legs. The body is wholly gretniih ytUoM), wilt 
long, railier pale, yellowish browu hnlr^ arising from conical tuberclea. 
The end of the body is a little more yellowish than towards the head. 
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August 4 the same larvae had become 5.5 mm. in length. The body 
was now green, with no yellow tints, and the two horns are black. The 
head is scarcely as wide as the body, and the hairs are greener and less 
conspicuous. 

St(ige If, — August 10-12. Length, 7-8 mm. Bead, prothoraeie $egmmi 
above and horns, with the suranal plate and anal legs Jet-black. The 
body is now dark green trith yellowish-green lateral lines and hlaek conical 
acute warts, A median dorsal dark line ; a subdorsal pale yellowish-green 
line, and helow it a lateral wider line of the same hue, separated by a very 
narrow dark-green line from a broad lateral line which includes the IcUeral 
swollen ridge, and a row of conspicuous black tubercles. Under side of 
body dark green. The tubercles on the eighth and ninth segments larger 
than those in front, suranal plate rough, tuberculated, black. Thoracic 
horns large, long, black, nearly twice as long as the body is wide, and 
one-third longer than the head is wide. Thoracic legs black ; abdominul 
feet dark green, eicept the aual pair, which are black. 

Stctge III. — August 20. Length, 18 mm. The Bpeciflc characters now 
appear, so that the larvae may be easily identified. The head is slightly nar- 
rower than the body. Prothoraeie plate distinct, black. The thoracic 
horns are black, one-third lunger than the body is thick. The body is 
dark yellowish green, or rather olive green, with two narrow yellowish dor- 
sal lines, and a subdorsal and a lateral yellowish line on each side. The 
spines are a little longer and sharper than before, otherwise the larva is 
as in Stage 11. 

Partial Life Histoky op Anisota viroinibnsis (Drury) (pellu- 

ciDA A. and S.). 

For the larvae on which the following descriptions are based, I am 
indebted to Joseph Bridgham, Esq., who sent them from Providence, 
July 1. 

Stage U. — Length, 7 mm. Head large and full, dark umber, wider 
than the middle of the body. The prothoraeie segment is broad, with the 
front and sides flaring ; upper surface dark chestnut. Body chestnut- 
amber. From the second thoracic segment two very long, sparsely spin- 
ulate, black horns arise, which are nearly half as long as the body ; they 
are a little flattened at the tip, ending in two piliferous tubercles. There 
are on all the other segments six rows of conical acute black tubercles ; the 
eighth segment is armed exactly as the seventh. On the ninth is a single 
median spine. The tenth segment or suranal plate is paler than the body, 
and near the edge are six whitibh tubercles ; and at the end are two long, 
piliferous tubercles. The spiracles are distinct, being ringed with black. 
The thoracic and middle abdominal legs are black ; the anal legs of the 
same varnish-colored tint as the suranal plate. The skin of the body is 
rough, with two lateral ridges, on the upper one of which the spiracles 
are situated and on the lower a spine. Across each segment behind the 
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B tf&QSTerse row of imnll whltlih warts, ftnd other gnumUtioRi 

Vbcaltcred over tlie body. Tlie caterpillar is daik, and & somewhat 

Kaplcuuus object on an odk leaf. It molted about July 14 or 15. 

Ktage J/Z.— Length. 15 mm. Head light cliesiimti Blii-htly nHirower 

Itn the body, wliich ie much as before in color and appeuraoce. The 

o horns on the Hcond iboracii: aegnieat are now mucb shorter In pro- 

(orlion, being one-tUird longer than the segment is wide, or as long as tbs 

■econd and third Ihnracic and first abdominal segments litken togelher. 

^h'he color of tbe body Is Ihe same, but the white granulations, very 

■unequal in siKe, are more distinct than before. The splrscles are wholly 

■black, and slluuled between two Indistinct broken white parallel lines. 

I Tbe black dorsal spines on llie Ibird thoracic and first abilonilnalsegmenis 

e smaller than those ou the other ubdomlmil segments ; tliose on the 

eighth and ninth segmenis are of the same size and krgcr than ihose od 

the oibcrabdomlaal segments. Tbe Huraaal pUte sod anal legisre of the 

iS the rest of the body. It moiled July 33, having been about 

seven days in Ihis stage. 

Slage /T.— Length. 21 mm. Head as before, ax wide as Ihe br)ily in the 
middle. Some new marks now appear ; there Is u broad, dormtl, dark. 
tungitudinal band composed of a series of square, dark palcbes. sprinkled 
over wiiU thickened white granulations, nnrf a labdonal banil of Uie 
same color, comitosed of oblong, dark palches. bearing a spine abovo. and 
on lUe lower edge the black spiracle, situated on a while field. The skin 
is of the color ofbecswai. There is a median black forked spine on the 
ninth abdominal segment. The suraaal plntc is as belore, but tlie luber- 
cles are long and slender, rounded at the tip, and porcelain white. The 
two spines at the end of the suraoa) plat« are tipped with black ; this 
plate and the anal legs being paler limn the body. The horns on the 
second thoracic segment are now shorter than before, or as long as the 
third thoracic and first abdominal segments taken together. The oiber 
spines are as before, those on abdominal segments 4-8 being larger tliaa 
those on the three segments in front. 

_ Fo r comparative descriptions of the flnal singe of Ibis and of A. ttigma, 
"^ uf FqtuI aihd Shude Tret TniicU, 135, 197. 
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suc^ceeding segmenls are of nearly tlie uime size, being nearly ntie'lialfas 
'ou £WlhabtKlyiBlhick ; those on lliti lliird thoracic aegm cut are utieveniy 
fVx-feci) and of ihe sume size ns Uiose of the sixth and eigliib nbdoniinat 
•*^^«nenW; tlioie on scgmonta 1-5 being a litlle amailer ; thoBO on 
t Is «£ third llioracic segment are Diore regularly bifld (ban Ihe abdotninal 
■=>u ^a. which Lave tlie smaller Tork lower down. Tlie single meUian spine 
*> ** Che ninth aegment is on larger lliaa either oT (he two on Ihe eighth 
^^^^(nent, and armed with white eplnuies. Thesuraual pi ale is rounded 
"^^ 8 1 li sis black and several while spines, Ihe basal bUok ones tlip largest. 
'^"Lk.^akin is or a peculiar blackish pllcliy color. Spiracles black. The 
:>Tacic and abdominal legs are dark piichy ; sides of the anal legs red- 
■ I^I), like the suritnal plate. -Vu aubdartal or lateral pinkiih ttripe, like 
•mt in A. nrgiiii4nti'. 

^aii Sl'tge. — Langih, 31 mm. : of the second thoracic dorsal spines. 
^- S mm. The head is of the same color as In the previous stage. The 
^''*^<=«3ud thoracic spine Is nbnut ns lung as the body is thick, and recurved ; 
'*-*~*^ other spines are more curvud backwards and downwards thno in the 
S**"^>ious stage, and their shape is very difforent, the upper sarfiice being 
^ ■=K»«»oih, the apinules being coUectud on the under side ; tiie usuiilly single 
* ^*-*"S*' spiue being white, and beyond the middle, with smaller abortive 
^ K^I uutes un the side ; these spinules aro larger on the spines of Ihe eighth 
^ *^ <-l ninth segments ; suranal plate reddish, its surface rough, with white 
X^**I iferous granulations; near the baae is n large black spine on each side. 
*^**«1 two black ones of about Ihe same size at the end forming a fork. 
*^K*i ■Ofics black. Thoracic and abdominal legs pitchy black ; sides of the 
'*'**«».l legs reddish, Skin dark, wiiU more numerous white granulaiioofl 
*■ -^^^ n In the previous alage. 

^ C, is quite different and easily distinguished from A. iiirgini<n»i» ; 

'^^ ■'•d with this species, the head is of the fame size but the t'olor quite 

'■^•reni, being dull chirry or Indian rtd, while that of A. virginitmii is 

^^ * Bowish amber. All the spines air much longer ; those on the back u( 

second thoracic longer, and those behind two or three limes longer ; 

4 oa the ninth abdominal eerCainlff thrte timt* at long as in A. tirginitn- 

"^^- The skin Is blacker, and ihns the granulations are mure distinct, be- 

**^^ being larger, while A. tligma latkt the lubdoriai and laUrat pink or 

r'^^^^ A-e«loTtd band* pramt in A, virjfinieniii.'' The spines " '' "' 
*^^le are stouter and lunger. 
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X3r. H. S. Jewett has already (i\iptJt0, 11, 38 and 144} fully described 
^■^V egg aud Ihe larval and pupal stHges of Ibis Inicrcstiug Insect, and 
rconljrto add some details omiiied by him. My description 
Q up from living specimens, Bupplciuenlcd by examination of the 
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■Icohollc spedmeDB of the dlffereat alages. We bnve, pertuip*, a no 
iDlerestiDg and beikutiful calerpUlar. whMher we eonalder lis pecullt: 
appendages, Its rich and gorgeous coloration, or Its dofondve habita, 
tlie most carefulty described details will not be taperflomis in camparins 
the different stages with Ibose of its allies, CiUierciiia rtgaliiaai Badus 
imperialit, and the allied Sutitb Americao forms. I am lodebted to mje 
friend, Mr. W. N. Tallant, of Columbas, Ohio, fur aendlng ma a 
supply of eggs from wbicb the second or July brood of lame batched W: 
The food plant Is Ibe boney locust (OlediticMa triaeant/Ut), thongh Di—» 
Jewettadds Gymnoeladut eanndentu, or Kentucky coffee-tree. 

£^.— Flattened oral, disk-like, each endallke. Length, 1.8 mm.; width: ^ 
1.5 mm. At first green in color, as the embryo grows, stales Jewett, ib^ i 
egg becomes blcoocavu and changes to yellowish brown, and IntorM 
iblrty-six to forty-eight liours before liatcbing the head of th« larva showt« ' 
through as a dark brown spot. The egg is about on«-ba1iaa Urge aa tbar - 
of EaeUt imperialit, but of the same shape. The shell nnder a len^ 
appears stnooUj, like parcbmenl ; uoder a oiie-hiilf inch olijeclive Uie Biir- - 
lace is seen to be ornamcuted wiib very fAinl polygonal impressed nreas.^ 
wbicb are much faiaier and less easy to delect than ihoae of tbe egg of fc'_^ 
iinperialU. Tbe awollen nucleus or bubble in each polygon la Ter^"* 
Indialinct. 

Il is mteresling lo compare the Bculpturiog of Ibe shell wilh that of B. 
imperittlis and Cithtronia regalis, Ibc lormer being inlermediaie lietwecTi 
Spblogicampa and Cilbcronla. In IS. imperiaiis the shcl] ia sculptured a 
little more distiQCIIy with irregular polygooMl imprints which are not so 
closely crowded na in Clilieronia, and ibe median raised nucleus or bubble 
is pale but lolernbly diDiioci. Length, '6 mm. ; width, 2.5 mm. In the 
shell of Ibe egg of C. rtgitlit Ibe polygonal impressed cells are eiiiiy 

;ogDize<l under ibe mieruecope and faintly detecied under a strong k'o^. 
Tbe cell imprints are much more itUtiuct and more crowded than in iliv 
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ble moYable spines, nearly two Uiirds as long as the body, which open 
and close together like great arms, spreading apart, or directed forwards 
and outwards more or less constantly while walking, the creature at this 
age being rather active; they are evidently at this period defensive 
organs. They are stout, thick at the base, those of each pair close to- 
gether at their base ; they slowly taper towards the end, and are armed 
with 12-14 short, thick, blunt, dark spines ; at the end of the spine is a 
remarkable bulbous expansion somewhat chestnut shaped, being a little 
flattened and subtriangular, broad at the end. from each side of which 
arises a small slender tubercle bearing a blunts stout spine about a 
tbird longer than the tubercle. The appendages themselves are dark 
chestnut, pale amber at 'base and on the outer third, but the bulbous tip 
is dark reddish black. Those of the third thoracic segment are very 
slightly shorter than the pair in Iront and in each pair the outer spine is 
the shorter. These horn -like appendages are flexible, especially near the 
end, and are sometimes bent over and around so as to form a decided bow 
or curve, or even a nearly complete circle. Compared with those of CUJu- 
rania regalia, wbich tbey most nearly resemble, tbose of Eacles imperialis 
being forked at the end, the bulbous tips are a little longer, but still of 
the same general shape and size. 

Along tbe abdominal segme/its are six rows of very long and slender 
conical tubercles, giving rise each to a single black seta, which is about a 
third longer than the tubercle ; there are thus six piliferous tubercles on 
each segment (1-7), the lowest of which, one on each side, is situated Just 
above the base of the legs, and has a double base, sending ofif posteriorly 
at nearly right angles to the main tubercle a small lateral one, which 
emits a black bristle. 

On the eighth segment is a very large, stout, acute, bright-red horn, 
which is borne either erect or directed a little forward ; it ends in two 
long, slender tubercles, each bearing a bristle about as long as the tubercle, 
nnd along the trunk are several large spinose tubercles, each ending in a 
black bristle. The dorsal median tubercle on the ninth segment is 
broader than long, being transverse, and bears two bristles. The suranal 
plate is ratber narrow, much narrower than long, and ending in two long 
slender tubercles, each bearing a dark bristle, besides four other bristles. 
The anal legs arc provided with a dark patch on the side and bear long 
bristles, while there are three black bristles on tbe base of each middle 
abdominal leg. There are sixteen (possibly eighteen) crochets on each of 
the abdominal legs. The body in general is pale green, with a slight yel- 
lowish tinge. 

There is a median linear dorsal line along the body, and on each side 
are four narrow dark lines on a green ground, the two middle lines being 
diffuse, and enclosing a dark band and bearing a row of bristles. The 
freshly hatched larva spins a silk thread, which after a while is annoying 
to the observer from its being in the way and adhering to the leaves of 
its lood plants. 
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The larva, Jalp 17, ju»t htfort nMuUinj;.— Leoglb, 7 mm. The head b 
now amall, black, ooe-lialf aa wide as llie bodf , which la Oiled out from 
five days' Teedlng. The longest thoracic spioeB are scarcely oae-tbird as 
luDg as tlie bodf, and all are pale reddish amber at base and od the outer 
thfrd, the terminal liDobB being black-brown. Tlie caadal horn la also 
pale reddish amber at base. There is now a deBnitc, broad, white, lateral 
stripe along the abdominal segments (not appearing in the thoracic), 
which is bordered above by a dark, thread-like, brownish, splracular 
line, enclosing the spiracles which are mtnuie and difficult to detect. 
Abore tlie splracular lice Is a linear distinct while line, and above this 
Ib the pale.green subdorsal stripe, diffusely edged on each side wilb » 
darker tlot. There is a median, small, rounded, amber colored, dorsal 
tubercle on the ninth segment, which is double, bearing two bristle*. 
The end of the suranal plate ts reddish amber, bifurcate and bearing 
black bristles. There is a dark patch on the outside of the anal legs. 

Aap« IL^MouUtd July 18 and 19. Length, 10 mm. Tbe head Is now 
high, tlighlly angular on (Ha ridet ; black-brown with o light-browi 
or greeniih XaUrai tlripe on each side, diverging from the light-Kreen Ter. 
lex to the antennie, tbe two stripes varying from |mle brown to green. 
The great spines (both thoracic and caudal) are of about the same propor- 
tions and colors aa in Stage I, except that the eight thoncic spine*, which 
are slill no tihoner In proportion to ibe body, are not so mnch swollen at 
the end, the bulb being shorter and broader, and the spines larger, mak- 
ing a more decided fork, and thus resembling those of Bade* imptrialit. 
On each of llie abdominal segments there Is a posterior, transverse row of 
■w dortal, dUlinet, pUiferout, eonieal tearti, there being only two mlnate 
ones In Stage I. The anterior series of pilllerous tutiercles ou each aeg- 
ment are now rather large, conical, tht too dortal ontt large and itoti/, 
twice as large as llie Gubdorsal and lateral ones, and all being lemon-yellow 
(less greenish than before) bearing a terminal black spine, and with 




M«.] 151 [Packard. 

repeated obserrtlions, that the great thoracic spines are of real defensiye 
use. 

An examination of Fig. 2 will illustrate better than a prolix verbal 
description the appearance of the spines in Stages I and II of this species. 
They are all drawn with the camera, and it is to be observed that the 
" horns " are more like those of Citheronia regcUii than Bacle$ imperialU. 
a, one of the horns on the second thoracic segment ; a', the extremity 
enlarged, showing the circular corrugations ; a'', the same moi^e magni- 
fied ; a'f\ a terminal spine enlarged, showing its mode of insertion ; it 
contains a central mass of minute globules ; b, the first abdominal seg- 
ment enlarged to show the position of the dorsal, subdorsal, supra-spirac- 
ular and spiracular stripes, the latter enclosing the spiracle ; aho the 
position of the four spines, one dorsal, one subdorsal and two infraspiracu- 
lar ; the spines are all minutely barbed ; c, a dorsal spine, bearing a 
spinuieat its base; d, "caudal horn" or medio-dorsal spine on eighth 
abdominal segment ; ix, that on the ninth segment ; it Is small, conical and 
forked at the end, each fork bearing a long seta. All the foregoing in 
Stage I. /, a "horn " from the second thoracic segment. Stage 11 ; the 
two terminal spines have entirely changed in shape, being larger and 
longer, and bearing a tapering fine bristle ; a third smaller conical tuber- 
cle has appeared near the base of one of the forks. The spinules on the 
trunk now bear a bristle ; «, "caudal horn " of Stage II ; now large and 
high, deeply forked at the end ; the spines or tubercles on the trunk ot 
the horn now bear each a slender bristle. 

Stage iH^Molted July 26, 27. Length, 13-15 mm. The head is 
now high, the face subtriangular, not black as before, with a green 
lateral stripe, but pea-green with a yellow stripe on each side, shaded more 
or less with black between the yellow V ; and on the outside, in one 
example, the black is reduced to a dififuse patch inside, while in another 
larva it is outside of the yellow V. The head is now nearly as wide as 
the body. 

The eight horns are still nearly half as long as the whole body and are 
now paler than before, being reddish chestnut and yellow at base, with 
black spinules and blackish at the tips, which are now not bulbous, only 
irregularly forked. The spines along the body are larger and stouter 
than before ; the tubercles at base are deeper yellow than before, tipped 
with black, while the high, conical or (sometimes) rounded granulations 
are snow-white. The lateral yellow stripe along the body is more dis- 
tinct than before ; it is bordered above with pure white, and above this is 
the linear dark purple spiracular line, shaded above more distinctly than 
in the preceding stage with deep blue- green or verdigris green ; the 
caudal horn as before being pink, with white spines bearing black bristles. 
The larva also difiers from that of Stage II in the suranal plate, which is 
more deeply forked, the forks being thicker, larger and with several tuber- 
ele$ ; the sides of the plate are heavily spined and on the surface are 
about six central, small, conical spines. Now the dorsal abdominal 
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spioea are dittintUy itory-whUe on Vu outer tide front iht boM up to (iU 
dark tip. Tlie apirikcles are much larger tlian belora, dbtiacilr InWmipt- 
ing tbe dark purpla'eplracuUr line which is paler than berore. 

Stagt IV. — Mult not Reeo, but it probably occurred Angtut 1 or 2. 
Leagtii, 25-28 mm. The head 1b, aa before, with twu yellow atripea, ooe 
OD each side, and bordered more or leso od each aide, eapecUlly In ftont, 
with bhick. Th»f(mr pain of thoraeie hornt are now but UttU Intgar tkan 
the body it thiek and are reddieh flesbcolor, dark at tbe alender forited ^ 
tips, aud yelloivlah green at tbe base.* The " caudal Aom " it nov eon- — 
liderabtg thorter in proportion than b^ore, being about tuo-thirdi at long m ^^ 
the body it thick, and is oflbe same peculiar deepfleah-red as ihe thondc ^^= 
horna. The sharp, stoul, Hpine-like tubercle* on tlie fourtli and tfisth— ^crn 
abdomlaal segmenta are aligblly over twice as large and thick as the ■^^x 

other doraal tubercles which are as in the previous stage, and bear a ver '• 

ticil or from three to Ore abort blunt spluules ; thea are note tUterf uhilim ■ " 

on the outtidt (Jewett sajs burnished silver). The lateral yellow, car — "- 
mine, white and blue bauds are mncli as before. The Increase In aize of^E ■^i 
this stage over tbe preceding one Is noticeable. 

Id his account of ttala stige Jewett states that the head is "greeD_ *• 
bilobed. minute)]* pubescent," also that the thoracic horns had lost I hdi^ ''' 
knobs at their eitremiiies ; but this appears to take place at the time oK ^^' 
ihe second molt. 

lo a larva 20 mm. long, and probably of (bis stage, Ike latetKl buid ii^K.B* 
tricolored, marked below with straw-yeUow, the yellow enclosing tbK^ -**' 
base of the black spines. Jewett says: "The legs of some larrtt ar^»" -^'' 
grccD and ofoihers brown. Prolegs of some green and In others gteeiK:^ ^^ 
tipped with brown, la some larvs tbe stigmalai space has numerous -^^^ 
small, black tubercles on each segment; In ocbera there are no blaclaW^dt 
tubercles." 

The following dcscripttoa of another larva, drawn np October 10, aniC:^-"' 
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yellow ; those on the sides below pure snow-white ; behind the front 
edge are four small but distinct white warts, two in the middle. 

The second and third thoracic segments each with two widely sepa- 
rated pairs of horns, not quite so thick as the caudal horn, eacli about 
two-thirds as long as the segments bearing them are wide ; they are 
slightly recurred and scattered over them are conical white tubercles 
which are irregular and blunt at the end ; they are yellowish at base, near 
the middle becoming dark pink and at tip reddish black-brown. On the 
front edge of the second thoracic segment between the horns is a row of 
three conical sharp tubercles, with a similar and some minute ones on each 
side, while on the third segment are two similar white warts. 

Across the dorsal side of the abdominal segments 1-7 are two rows of 
white, sharp, conical tubercles ; two of those on the front edge of each 
segment being longer and sharper than the others and directed backwards. 
On these same segments (1-7) is a third set of curious tubercles, mostly 
large conical and black internally, but on the outside shining opalescent 
pearl or silvery white, and resplendent, glittering brightly by lamplight. 
Of these curious spines those on the first abdominal segment are smallest, 
and those on segments 4-6 are largest, being about one-third as long 
as the caudal horn ; the pair on segment 6 being the largest. The ''cau- 
dal horn" on the eighth segment is large, with a few white tubercles, 
those at the end of the horn being reddish ; the tip is slightly forked, 
there being two minute tubercles ; all those on the sides of the horn bear 
a short fine hair. In the middle of the ninth abdominal segment and in a 
position homologous with the caudal horn, is a minute, short, median, 
white wart, which is reddish at the base. The suranal plate and hind 
legs are very large, the surface rough and heavily warted, especially on 
the edges ; the lower edge of the anal legs and suranal plate are inter- 
rupted with black. The eighth and ninth segments and base of the 
suranal plate are a little wider than the middle abdominal segments. 
The suranal plate is a little longer than wide, subacutely triangular, the 
tip forked and ending iu two rather large tubercles, which are greenish 
at the end, blackish at base, with a little transverse median black stripe 
in front. 

The stigmata are deep flesh colored, with a slit in the middle, whitish, 
especially at the end. The stigmatal line along the side of abdominal 
segments t-8 is whitish, edged above with purple, and still above washed 
irregularly with livid greenish blue, while from the eighth segment to the 
tip of the suranal plate the line is straw-yellow, lielow, near the base of 
the feet, is a lateral row of sharp black spines ; there are several on the 
sides of the thoracic segments and one rather large one under each 
spiracle, with smaller sharp ones below. The thoracic legs are black ; 
the middle abdominal legs large, greenish, with two or three alternating 
rows of sharp black spines near the base, and also with fine white tuber- 
cles like those on the rest of the body. Along the middle of the under 
side of the body the skin is immaculate green. 
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Stage V and I<i«(.— Length. S3-88 mm. (JeweU hjb ttom two to 
two and a twiriucbea wben full)' grown). The head li now not angaUr 
bat rouaded, though slightly narrowing and produced abora ; daifc pea- 
green, cooaidenhlj darker than the body ; with a broad yellow band 
beginning on Ihe antennce and fodlng out on the Teltex. The ocelli are 
black ; tht) mandibleB black ; the anterior lobe* of the labntm brown, 
including the palpi. The head ia about two-thirda aa wide M the body, 
■ he Burlace covered with One minute granulation! arranged in groapa 
(only Been under a atrong Tolles lens). 

The body ia thick ; the proihoraclc segment abort, and not ao wide t* 
the Becond thoracic Begtneut. It Is unarmed, its front edge with a tnoa> 
verse series of white bead-like warts set close together. Behind, the 
body is thick, being of the same ihtcknese aa far ae the eighth abdamlDBl 
segment. Second and third thoracic segments each with two pairs of 
Tery large Bpineg which are about two-thirds as long as the body Is thick ; 
the outer one of each pair is slightly ahorter and slenderer than the inner, 
but those of both pain are alilie in size ; thuy are roseate, pale coral-red 
and not so near in tint lo the apines of the lood-plant as In the yonng ; 
when the caterpillar is at rest tliey are held close together in a recnrred 
position aud in the grown-up larra when touched they are not mo*ed or 
the body Jerked in response lo such stimulus. They aio adorned with 
white blunt spines, which are often lipped with blaclc. 

"The ' silver horns' on Ihe flith U> tbe tenth aegmeota ara now one- 
ststeenili to one-eighth of an inch long, bright pink inside and bomlabed 
silver externally. The number of these 'silver horna' varies in different 
larvtc, some having ihem only on the seventh and ninth segment!; 
others have them on the Bfth, seventh and ninth Begracnls ; still other* 
have them on the fifth, seventh, ninth and tenth Bogments " {PapUio, il, 
49). " I have now to add that this year I reared three larvte having these 
silver horns on ever^ segment escept ttie twelfth ; Btlll the Imagine* firom 
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dominal spiracle is a bicolored stripe ; it is pure marble-white below, and 
above rosy parple, and is interrupted by the wax-colored spiracles, which 
extend above the upper limits of the reddish line. The suranal plate is 
very large and long, deeply divided at the end, the two forks being, like 
the surface, coarsely granulated with stout short conical spines ; the plate 
is green, with the edge straw-yellow. There is a minute median spine 
un the ninth abdominal segment. Each abdominal segment with two 
dorsal transverse rows of white, bead-like, coarse granulations. Below 
tlie bicolored lateral stripe is a black, double, conical spine on each seg- 
ment, and underneath on abdominal segments 1, 2, 7 and 8 is a group of 
unequal, smaller, black, sharp spines. The body beneath is granulated 
with white, and also on the sides, as well as above. 

The thoracic legs are black, partly greenish beneath ; the abdominal 
legs, including the anal pair, are greenish, with a group of singular black 
piliferous spines, while some of the spines are tipped with white. 

The general color of the body is of nearly the same hue as the under 
side of the leaves of the honey-locust, and thus colored it is partly assimi- 
lated and protected by its color, while the horns are in general like the 
spines of its food plants. On the other hand the gleaming silvery spines 
certainly render the creature conspicuous, as well as the lateral parti- 
colored band. 

It would appear probable that the formidable spines of the grown-up 
caterpillar save it not infrequently from being swallowed by birds ; 
though the horns are probably of greater use in the earlier stages when 
tliey are much longer and much more movable, in frightening away ich- 
neumons and Tacbinee. For example, even when 20 mm. in length, a 
larva was seen when teased to spread apart its great arm-like horns, while 
the full-fed ones did not notice such stimulus. 

SUMKABY OF THE SALIENT FEATURES IN THE OnTOGENT OF SpHIN- 

GICAKPA BI COLOR. 

A. Congenital Characters of the Larva ; all appearing in Stage L 

1. The two pairs of enormous spines of second and third thoracic seg- 
ments one-half as long as the body, and ending in a two-spined, large, 
flattened, dark bulb ; freely movable and plainly defensive in function. 

2. The large, reddish, spiny "caudal horn," on the eighth uromere, 
ending in two bristles. 

8. The double piliferous tubercle on the ninth uromere ; becoming 
obsolete in Stages IV and V. 

4. The abdominal region is longitudinally striped with dark and 

whitish bands, but there are no transverse marks in Stage I or in later 

stages. 

B. Evolution of Later Adaptational Characters. 

1. The head slightly angular, face subtrlangular, with a light brown 
or greenish lateral stripe (Stages II- V). 
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S. Appearance of a IraasverM row of dorsal gmnnlktion* on the hinder 
eiid of each fcgmeat Id Stage II, penUliog through larval lifa 

8. The eight thoracic spines Inee thetr bulbnus lips, aad become rim- 
pty Pliglitly forked in Stage HI, and later. 

4. Tbe two doraal spines of uromeres 1-7 are in Stuge II larger than the 
■nbera ; Id Stage III they become ivory-white externally, and in Stage 
IV larger and silvery while on Ihe ouUide. 

0. In the last two stages the elglit thoracic splnea become very much 
shorter in proportion to tlte ^Ize of tlie b'idy and become leM oorable : 
as they decline in size and fanctional Importance, the metallic; silvery, 
dorsal spines on the abdominal Begments become conspicaoua and appa- 
rently useful lo tbe larva. 

One larva, 3H-37 mm. in length, ceased feeding August 7, and began 
to pupate, but I did not carry any into the pupa stage. 

What Dr. Jewett means by saying thai "the larvn change only la size ' 
during the last moult," we do not understand, as the Increase, so Sir as ■ 
we have noticed. Is gradual from Stage I to V, as In other larvee. The ^ 
brood which Dr. Jewett raised In Ohio, " began to quit feeding on tbe < 
ZDlh of June, entering the ground within a few hoars after ceasing to eat. 
Then they pupated within an oval cell lined with a thin COCoon of rilk, 
the first casting its skin on the ilAlii. The pupa is at Am bright green, 
but cbsngca lo jet black in a few hours." 

" Imagines began to appear on July 3, and bad nearly all emerged by 
July 10. The insect Is three -brooded here, hibernating in pnpa. 
Although the large majority of each brood follows the cycle of deralnp- 
ment as described, yet a few of each brood are much slower In making 
their chnnges. Thus a few of the brood did not complete ibelr growth 
till the end of July, and three pups, formed June 26, are still alive (Feb- 
ruary 38), having hibernated. Oiher pups of the same brood disclosed 
Iheir imagines at various periods during July and August This a 
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The horns in Spbingicampa are not held spread out as in (7. regalis, but 
those of each pair are constantly held close to each other. The horns 
and the six silvery, opalescent, shining tubercles probably become terri- 
fying by the movements of the larva. The latter are turned on and throw 
their light out suddenly like flashes and may thus have a deterrent effect 
on their enemies. 

Life Hibtoby of Eagles impbbialis (Drurt). 

The eggs were received from Mr. James Angus, and the larvsB hatched 
from them reared in Maine, so that their development, owing to the 
cooler climate, may have been less rapid than in New York, where the 
eggs were laid. 

Egg. — Length, 8 mm.; breadth, 2.5 mm.; thickness, 2mm. Flattened 
elliptical, each end alike, white, with an equatorial, smooth, distinct 
ridge. Tbe shell is white, the surface under a high-power triplet is seen 
to be finely pitted, the pits' being shallow and not closely crowded. Under 
a half-inch objective the pits are seen to be shallow, and not often with a 
definite raised edge ; often there is a boss or bead in the centre. Arising 
from the spaces between the bosses are slender, short, very minute hairs, 
originating from a swollen base. Under a one-fifth objective, as well as a 
one-half and a triplet, I cannot distinguish between the microscopic struc- 
ture and markings of imperialis and regcUis, 

The Freshly Hatched Larva, — Some were seen drawing themselves out of 
the shell June 80, at noon. Length in a few minutes after hatching 
7-8 mm. ; width of head, 1.5 mm. The tubercles and spines become erect 
before the larva entirely deserts the shell. 

The head is large and full, smooth, shining, nearly twice as wide as the 
body behind the middle, but the prothoracic segment is much wider than 
the body ; the prothoracic segment is above of the same color and the 
surface shines like the head. The body is pale chestnut, with a slight 
pinkish tint. All the spines are, before it entirely leaves the egg, shining 
jet-black ; the five longest ones (four thoracic and one median abdominal) 
bearing white hairs, the end hairs on all the shorter ones being black. 
The thoracic segments are without transverse dark stripes, but on each of 
abdominal segments 1-7 there are three transversa, distinct, conspicuous, 
black dorsal stripes ; the first one in front of the spines is broken, and 
wanting on the first abdominal segment; but the two behind are un- 
broken and extend a little below the position of the spiracles. Tbe 
spiracles are hard to detect as they are situated on an oblong or fourth 
transverse black band between the two lateral spiracles. The eiglith and 
two last segments are not banded. The large anal legs are edged with 
black behind. The thoracic legs are black. 

There are four spines on each side of the prothoracic segment, all of 
very unequal length ; the lowest one minute and bifid ; the one in front 
of the spiracle stumpy and ending in five slender, papilliform, piliferous 
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Iuberclc9. Tlie sttbdoraal one is much tnngur hdcI foiked, while tbe 
two dorsnl ones are vecj long aad Blender, ubout aa Inng as Ihe head la 
broad and deeply forked, each fork bearing a briiilo. The lao dortal 
tub6TtU4 on the UMnd and third tharacie icgm*nU ar» mormoiulg long and 
tery tlendff. being almut liair as long ub the tK>d7. They are deeply 
Torked, each fork long and Blender, nod benting a long brialle. The 
tubercles on al>domiDal segmeniB 1-7 aro fmalt and short, of nearly 
cqaai lengih, simple except chose of the lafraspiracular row. which 
are deeply forked. The single median tubercle on the eighth abdominal 
segmeat is remarkably long and slender, about two-thirds as long aa itie 
thoracic ones. There i4 alto a tingle tiuilian fitrlxd tuhtrth on tbt ninth 
ttgminl, not half as long. Uowevcr, u Ihe one directly ia from. Tlie 
furanal plate beiiTt at the end lino tang fioe-brimehtd pil{fariiiu tubireU: 
All Ihe tubercles are of nearly the same color aa the body, tho Ave long- 
est ones, however, a little brownish near and al the end. 

Tho four middle puirs of abdominal legs are shining black externally on 
tho ouler half i otherwise they are voncolorous wiih the body. 

The following description is drawn up from some larvie at the end of 
Blage I, living Octohur S or 10 and reared by Mr. Brldgliam : ibey were 
ftbout 7 mm. in length and had been kept for a number of daya and died 
before molting. The head is large, full and rounded, smooth aud »hlaii)g 
honey-yellow j nearly twice as wide as the body (actual width, 1.5 oim.), 
rounded above on the apex i the eyes and mouth-parts black; lahruni 
whitish. The body ia ochreous. The prolhoracic segment is very broad 
and flaring in Iront, nearly as wide as the head, bearing tea black spines, 
of which the two dorsal ones are about as long as the body is thick, each 
bearing three or four small, short tubercles, and ending in a long fork, 
each branch bearing a long seta which la white at the base. The sub- 
dorsal spines are a liille leas than half aa long and large aa the dorsal 
ones. The dorsal aecond and ibird thoracic horns are very long and large, 
being nearly twice aa long aa the middle of the body is thick ; ifae stalka 
are knotted (not tuherculated), and deeply forked at the end ; each fork 
thick and ending in a seta. Those on the third segment are slightly 
shorter with a smaller fork than the two on the second thoracic segment. 
Each abdominal segment is provided with ali black aplnes ; the two dor- 
sal ones about half as long aa the body is thick, with two or three minute 
waris ; ihey are forked at the end, the lower fork small, about as long as 
the spine ia thick, and not bearing a sela, while the other fork or ttne la 
directed obliquely upward. 

The spines of the next row outside (subdorsal) are small and almple, 
while the lateral row near the base of the legs is compoaed of branched 
apines nearly as large as the dorsal ones, and with each branch ending In 
a long seta. The caudal spine on the eighth abdominal segment ia nearly 
as large as those on the second and third thoracic segments, but wilb a 
smaller fork, each ending in a seta. There is a median doraal aplne OB 
the ninth segment, about one-half as long and large aa that on theeigbtb. 
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with tbreo branches, the two terminal forming an uneven fork. There ia 
no diBtinct suranal plate, only a subtriangular flattened area bearing 
along the edge six black spines of very unequal size. Around abdominal 
segments 1-7 is a double, black band, and the lateral and subdorsal 
spines on these segments are connected by a black band, also enclosing 
the spiracles ; these short bands alternating with long bands passing over 
the body. The thoracic legs are black ; the abdominal legs dull ochreous, 
with a large, black patch covering the outside. The anal legs are rather 
large and square, ochreous, the hinder edge pitchy red. 

It may be observed that the median dorsal spines on the eighth and 
ninth abdominal segments are forked like those of JET. %o; this and H, 
maia being apparently earlier forms. 

Stage II. — July 10, 11. Length, 1&-16 mm. The head is as wide as 
the thoracic segments (exact width, 2 mm.) ; it is chestnut brown, a 
little darker on the sides above the eyes and on the clypeal region. The 
spines on the prothoracic segment are much as before, InU stouter and 
shorter. The dorsal spines on the second and third thoracic segments 
are much as before Imt not quite so deeply forked ; they are dusky amber 
wax at the base, and black beyond ; they are irregularly spinose from 
bas« to tip ; each fork bears a white hair. All the other spines are black. 
The "caudal horn" on eighth abdominal segment is stouter at base, the 
trunk with larger, longer and more numerous spinules, whifh end in a 
bristle which is not present in Stage I ; it is still evenly forked. 

The subdorsal spines are now much shorter than before and simple and 
conical ; while the lateral series, instead of being nearly as long as the 
dorsal ones and deeply forked, are short and stout, ending in three short, 
stout, piliferous spines. 

The body is now dull chestnut, with dusky discoloration s, but v>ithout 
tlie decided black bands and spots of Stage /, the body being decidedly 
darker. The black spiracles are surrounded by a diffuse black ring. The 
thoracic legs are black ; the middle abdominal legs jet-black outside, on 
a chitinized portion ; the anal legs are of the color of beeswax, with a Jet- 
black spot or wart at the tip. and a dusky patch on the sides ; these black 
plates are larger and longer than in Stage L 

The descriptions of Stages III and IV were drawn up from a series 
reared at my request by the late Mr. S. Lowell Elliott and preserved in 
alcohol ; the colors are described from a set of drawings by Mr. Bridg- 
ham. Mr. Elliott observed five stages. 

i6ta^« iZI— (Preserved the third day after the second molt.) Length, 
90 mm. ; width of the head, 8 mm. The head is narrow, about one- half 
as wide as the second and third thoracic segments ; chestnut brown with 
two pale, longitudinal bands in front, each band ending at the base of the 
pale antennas. The two dorsal spines on the prothoracic segment are much 
shorter than in Stage II, with much stouter lateral spinules, and with 
shorter forks at the tip, and the spines on the trunk are shorter. The 
two second thoracic dorsal spines are a little sU>uter than before, but are 

PBOG. AMEB. PHILOS. SOC. XXXI. 141. U. PBIKTED MAT 8, 1893. 
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DMTljr Eu 1q StagQ IT, and are sptnuUted in the ume way ; tbej an 4. 
mm. In length ; they are pale on the basal half and dark brown on thi 
diBlal half; ihe correspond in (; spines on the third thoracic aegment are 
little shorter. The donai and latertd tpinei on oMMMteoi tegnuHU 1- 
ar« much tmalter In proportion than In Stage II, the doiaal aplne bein, 
still unevenly forked. The "caudal born" on the elghtli segment la no^r" 
8 mm. In length, and U still regularly forked as before. Tht 
ing tingle median tpint an the ninth legment ii minvte and mveh 
than before. The two larger spines on the suranal plate are tmatler that: 
befora, each bearing four spines, and behind these on the edge of the plaL 
are foar minute conical spines ; the plale is regnlarly rounded behind ; I 
is dark brown in the middle, with paler rounded grannlatlont. On lb 
fide of the aual tegs Is a similarly oreameuted dittinat, namtte, triangyla 
field not dtteioped in Stage II. The middle abdominal legs are tippe*^ 
with black as before. The body Is more hairy than before. 

The general hue of the body is at 6rst pale yellowish bmwn (rai^ 
sienna), with a la^e pale area around the dark spiracles. There are n» * 
dislinrt mnrkinga. Towards the end of Ibe stage tb« body in those feed .K 
lag OD white pine becomes decidedly reddish, and in fact Ihe color Tariee^ 
from violet through all Bliades of golden brown and orange pnrple t^>— 
black. The liorns arc rony-red at base ; there Is a broad, pale, diffnui""' 
subdorsal band on each side and the dark spiracles are rendered very con -* 
spicuous by the broad yellnwish ring around them. 

Fig. S. — Armature of Eacla imperialit. Btage L a, a dorsal protho— - 
racic spine; b, asubdoraalpmthoracic spine ; e, adorsal spine of theseconi^M 
thoracic segment ; d, a dorsal spine of Ihe third thoracic segment ; *, ih^9 
first abdominal segment, side view, showing the anterior and posterioer" 
black band, and the position of the dorsal, subdorsal and infraspiracalai — 
spines with the spiracle ;/. the Buianal plale, in part, bearing the anterior" 
spine, ending in four aetiferouB tubercles and the two smaller, simplv^ 
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H very sliorl, not bo high as broad, anil end In n group o( muniled conical 

■ apinaln ; those on the side of Ihe eAxae segnieot having the same general 

r stiape^ The tteond and third thoracic tegmentt, ailh the dorinl hornt, noie 

much a* ia the fiiU-gronn iana, though a little alenderer ; length, 5 mm.; 
tttey are more curved than berore nod directed backwards and provided 
«vith numerouB dense conical tubercles ; they are pale yellowish at base, 
BDd rosy on the distal half, becoming black at the lip, nbich is slill regu- 
larly forked : the two pairs are of lite same shape and lenglh. The ab 
doantaal dorsal spines are much stouter and shorter in proportion than in 
Si^ge Itt. The subdorsal (supraspiracular) spines are simple, conical; 
Xl>^ lateral (infrUBpinicular) spines are very short, and composed of (our 
si>i nes. Tht "caudal ipine " (single median dorsal spines on eighth abdom- 
■ rm.1 segment) it now miieh ttoiiUr, more conical than brfore; 3.5 mm. in 
length and furnished with ctowded spines, but still ending !d a regular 
foc-k. Tbe Buranal plate is as before, but the spines are shorter, and the 
^^ t-erior of the anal legs are ornamented as before. 

:3Tte hairi are naa long and abundant, some of the dorsal ones longer 
*t»^n Ihe body Is iliitk. The spiracles are very conspicuous, each being 
*t» K-TDunded by a broad green ring, outside of which is a yellowish riog, 
'^ l-»ichi»margined Willi yellowish brown. The body is dark umber brown ; 
^b ^ reddish spines and the gpiraclea. as well aa the reddish edges of tbe 
^ ** K~anal plate a&d anal legs, decidedly contrasting with the dark hue 
**•" the body. Tbe color of the apiracles varies in different individuals, 
■*^Sag sometimes mostly white or green or red. Also the yellow color 
'*'*"*::»uiid it is sometimes lurge and of different wldib, sometimes being 
*'^<aucedioa line. 

"^he last stage difTere from Stage IV in tbe shorter dorsal horns and 
^^^^^^-^al horns, those on the sides also being decidedly shorter, atid the anal 
.^ ^ ^S » are larger, with a wider dark grunututed artn on Ihe sides, and tbo- 
^**~*"*dy is much thicker and heavier, while the head is pale. 

-*ni( (Fifth) S(as<.— Length, 10 cent. (Described from one living on 

^^^ ^a choke cherry.) Head one-half as wide us the body ; width, 7 mm, ; 

J j'**'^p gamboge-yellow, and green on the side : a double deep black frontal 

** V extending from the vertex, dlvcrgitig below so as to leave a median 

"""^^^lowish line on the upper division of llie clypeus, The front division of 

^^ clypeas (clypeus anterior), tlie aatennia, and tie biise of the Jaws 

'r'^IlowiBh, The thomcic legs and tbe horns on the iieconci and iblrd 

*^«>recic segnientB and tbe anal legs with the suranal plate are all of the 

T^>ne color, i. e., deep Bliiniog gambogc-yeilow. The general color of Ihe 

^**^dy In Ihe green individuals is a delicate pea-green (more usually the 

*>ilividun1s are brown or tawny), varying from tbe shade of the upper 

^^(le Of Ibe cherry leal to that of the under side, being paler aliove along 

^be back and especially on ibo sutures than on the sides. The hairs are 

^*ini; and slender and whiiisli, mott of the dorsal oni^s as long as tlio body 

. ^s thick. There is a prolhoracic plate of the same green hue as Ihe body, 

^^K Vit with yellowish edges. Of the (our horns on the second Ihoiacic seg- 
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ment, the outer ooes are hair a* loog u the [nner or doml onM, whhA 
are 4S mm. in length : thoae of the third thoracic MgnMnt kra of tiie 
same size aa those on the tecond. There are Tour atmllftr bat innch 
Bmaller dorsal and inbdoTsal horna on each ot the abdominal Kgmenu 
(but thej are shorter aud more reguiarly conical than In Stage IV), thoH 
OD each Hgment being of the same size, the two dorsal ones being alrooat 
three timet as large as the aubdi)r3al ones, each dorsal one bearing three 
terminal spines. Those on the thoracic segments are tuberculated, end- 
ing in a fork. On the eighth at>dominal segment Is a median dorsal horn, 
now shorter in proportion than in Stage IV, small and short, length 2 mm., 
nearly twice as large as the other dorsal ones in front, tuberculated and 
slightly forked at the end, but not bo regularly forlced u In Stage IT. 
There is a minute median one on the ninth segment, and two minute lat- 
eral onrrs on each side of the segment. The spiracles are very large and 
conspicuous, yellow wllh an outer ring of very dark green, which Is 
edged on each aide with paler green ; those on the protbomcic aegment 
are without the deep-green outer ring. The suranal plate la regularly 
triangulnr, gamboge -yelloir, with a swollen, rough, coarsely granulated 
edge, within which tlie surf^cels black, with yellow coarse granulations. 
A similiir narrow trinngular pkie on the anal legs. The middle abdom- 
inal legs dark pea-green, with a deep ochre-yellow tranarerae band above 
the black plan la. 

For a careful (teacriptlon of the egg and the larva in its first four stage* 
see Dr. J. A. Llotner'a En4. Oontr.. a. 150. Hia larvm molted four times, 
and he thought from the email size of the specimens after the Foutih molt, 
that there might be a flnh one. 

The Stth nod last stage dllFera from Stage IV in the shorter doreil horns 
arid "caudal" born ; the tubercles on the sides of the body also being 
decidedly ahortcr, while the anal legs are larger, with a wider, dark, gran- 
ulated areu on the outside. The body Is also thicker and heavier, while 
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6. The spiracles minute and difflcalt to detect, as they are situated in 
one of the transverse black bands. 

B. Evolution of Later Adaptationdl Characters, 

1. The forks of the larger dorsal spines disappear at the end of Stage III. 

2. The dorsal thoracic spines become recurred in Stage III. 

8. The dorsal thoracic and caudal horn become much shorter and stouter 
Id Stage IV, when the characters of Stage V (and last) are nearly as- 
sumed. 

4. In Stage 11 the dorsal spines on the prothoiacic segment begin to 
grow shorter and stouter. 

5. In Stage II the large horns begin to be less deeply forked. 

6. The transverse black stripes disappear at the end of Stage II. 

7. The dorsal and lateral spines on abdominal segments 1-7 are much 
smaller in proportion in Stage III than in Stage II. 

8. Towards the end of Stage III the colors of the body become more 
conspicuous and variable. 

9. In Stage III the spiracles become particolored and very conspicuous. 

10. The dorsal thoracic and the "caudal horn" become much shorter 
in Stage IV, and not forked at the tip. 

11. The hairs become long and abundant in Stage IV. 

12. The body in Stage IV becomes much stouter and heavier than be- 
fore, while the head has not greatly gained in size proportionately. 

Life History of Citheronia regalis (Pabr.). 

For the eggs I am indebted to Miss Morton, who sent them June 25 
from New Windsor, N. Y. They hatched July 11. The eggs being in- 
disUnguisbable in size, shape and color from those of E. irnperialis, the 
reader is referred for a description to those of the latter insect. The egg- 
shell is so transparent that just before the larva batches it can be seen 
lying curved up on its side. The head is large and black, while the body 
18 pale, with distinct yellow sutures. Also the black thoracic legs are 
visible, and the black spots, those on the thoracic segments, elongated ; 
also the dark spines and certain large ochreous patches on the thoracic 
segments. 

Larva, Stage L — Length, 6 mm. The head is large, wider than the 
body, smooth and shining black all over, with a few fine dark hairs. The 
body is cylindrical, black all over, with no stripes or spots of a lighter 
hue. A pair of large, Icmg dorsal horns on the first thoracic segment, 
ending in a peculiar bulbous swelling, and on each side of the segment is 
a smaller subdorsal spine one-third as long as the dorsal ones, which is 
simple at the end, tapering to a point, bearing a short tine near the middle, 
and ending in a stout bristle. On each of the second and third thoracic 
segments is a pair of dorsal horns on each side, or four to each segment. 
The outer or subdorsal horns are only a little more than half as long as 
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the inner, but otherwise like the latter ; the trunks are spiny, the spina 
minute, sharp, nearly equal in size, there being about fifteen to each tm 
or stem of the spine. Tlie singular bulboas termination is flatten 
rather deeply divided, but somewhat like a chestnut in shape, bat wl 
in proportion, and each side is produced, ending in a blant spinnle, 
a stout thick base ; the trunk is umber-brown, but the bnlbous extrem 
is blackish brown. 

On being touched the larva jerks its head and front body sideways ▼ 
orously. 

Each of abdominal segments 1-7 has a pair of smaller sharp spi 
about one-third as long as the longest thoracic spines, which are bent j 
beyond the middle where it sends off a spur ; the end bearing a sto 
not very long bristle. Besides these there is a pair of subdorsal spi 
and a lateral smaller one situated above the insertion of the legs, or 
spines to a segment. There is a single median spine on the eighth 
ment just like the shorter outer ones on the thoracic segments in sha. 
and color, and ending like them in a forked bulbous expansion. Also 
the ninth segment is a smaller, shorter, single median dorsal spine, 1 
regularly forked at the end, not swollen. On the tenth segment near t 
base are two stout, short spines, ending in four branches. Behind ther^ 
at the end of the suranal plate are four minute spinulose piliferous spin 
which are black, all the others in front being brown. The large, bros 
squarish anal legs are corrugated on the side. All the legs, thoracic a 
abdominal, are black. The specimens died before molting. 

Fig. 5. — Armature of Citheronia regalU. Stage I. a, the first abdo 
inal segment, showing the relative position of the spines ; «p, 8pirucl 
b, one of the dorsal prothoracic "horns;" c, one of the dorsal horns 
the third thoracic segment ; d, one of the dorsal abdominal spines, those 
segments 1-G not differing in size or structure, near the base are i 
minute blunt setic ; e-h, the armature of the last three abdominal se 
ments ; e, the caudal horn ; e', the subdorsal spine of the same (eighth 
segment; /, one of the dorsal spines of the ninth segment, whicL 
is evenly forked at the end ; ^, one of the large lateral spines ari 
ing from the suranal plate (x); h, the end of the suranal plate. All thi 
figures drawn with the camera to the same scale. 

The following description is drawn up from specimens bred at Provi 
dence, and dei?cribed C)ilol)er 10. They fed on hickory, and were sent t 
Mr. Bridghum from Georgia. 

Stage 110). — (Probably Stage II, as the increase in size between th 
later stages is very marked.) Length, 25 mm. The head (width, 
2.8 mm.) is rather large, rounded, as wide as the body, smooth and shin 
ing, mahogany brown, wiih tno laint black shades converging toward 
the a[)ex. Tlie body is st)niewhat slender, the skin smooth and dull tlesh- 
browu, with smoky blackish marks, the spines and spinules a little paler 
than the body and lipped with black. The prothoracic segment is broad, 
the front edge raised and llaring, with a transverse row of six black spines. 
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Tkmr dorsal and one snbdoreal ; or the four dotsal the iaaet Iwo are about 
ck^ long aa the body is Ihick, and sharp at Iha end, wilb long spinuks : the 
% "WO adJolDiag spines are minute. The fuvir spines on ihe sceotii! thurucEc 
segment arc much larger, the outer ones on Ihe second itnd third tliorucic 
of nearly the same size, but the inner two on tlie lliird tiiorucic segment 
^re a little longer than those on the second. 

The spines on abdominal segments I-S are of even size, and armed witli 
1 ODS splnuleg ; Ihey are about two-llilrds as long as the hod; Is thick, and 
^Dd in two long diverging spioulea. On the eightli segment, arising 
froiii a large, fleshy base, isa much spinulated caudal spine, nearly half as 
long as the large (horscic ones ; It is mostly black, but Qeshcolored in 
llie middle. Behind it, on the ninth segment, is a median dorsal horn, 
sliout one-third as large as that on the eighth. 

The suranai plate is small, rough, bearing two large spines ; the end is 
lUnded, with two minute epines between the last pair ol' laretal spines ; 
I anterior two of the spines on IhU t>1a<e are larger, but simpler than 
n Ihe ninth abdominal segment, and end in lour spreading spinules, 
e main stem being nearly sroootli. 
I The prothoroclc segment is blackish, reddish dark flesh color in llie 
pBlddle ; the second thoradc segment is of nearly the same color, but the 
llird la entirely black. The sligmnta are black, surrounded by a blackisb 
«:loud, while in front is a velvety black oblique dash, and beneath u flesh- 
colored oblique raised ridge or fold. All the legs, both Ihorucic and ab- 
dominal, are black ; the ana! pair arc large, rough and black. There is a 
_ Jlarge spine under each spiracle. 

L tHagt i//-— Lengih, 80-33 mm. Mnlted on the morning (0 a.m.) of 

^■October 10. When flr«t seen the color of the body nas uniformly pur- 

Vj>1leb flesh color, with black markings. The head (width, 4 mm.) Is dark 

«taestnut brown, with the clypeua and adjoining parts pale. Il differi 

_/f om tht prtetding *iage in the coniidiraUy ihorter abdaminitl ipinr*. tcbiU 

t/tnr tpinuUt are nomeithnt larger in. proportion than in t?it previous stage. 

The thoracic spines are about, or a little more than, twice as long as the 

_ budy Is thick, and the abdominal spines are about one-third as long as the 

E body la thick. The lateral oblique fleshy fold on the abdominal segments 

' )wv« amoredlstiQctdarkdashabove than in the preceding stage- The legs 

are biack. The caudal spine is now about one-third as long as the larger 

tlioncic ones, being in the former stage about, not quite, one-half as lung 

U the longer thoracic spines. 

By 2 P.M., October ID, the thoracic and caiida! spines, at flrst pale Besh 
ft' color, became black, and the head and thorax, as well as the body gener- 

■ klly, had turned darker. 

\ It assumes, like E. imperinlie and S. bieoler, a Sphinx-like attitude, so 
I Out this feature is possibly intieriied by the SphlDgido: frnm Ihe Cernto- 

■ ompidtB or a similar group. The thoracic and caudal spines are some- 
K%bat sensitive to touch by an Intruder. 

K Lent Stage.— I will first describe an alcobolic specimen, 4a-S0 mm. in 
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length, whtcb at first I thougUt must belong to a £>urtlL slAgB, oratleut 
one before tbe laat, but ae ibe bead la of nearlj tbe lame aize aa fall- 
grown specimeni, lam Id clined to regard Uasalmplj a belated indlTidoal, 
or one whicb bad receni)y molt«d, and bad not fed up so aa ti fill out (o 
its full rite. 

Length of bodf, 4^-50 mm.; breadth of the head, 6.6 mm. The head 
is jelluwUk browQ, with a dark spot on each side of the head opposite 
the apex of the clypeua. Tbe two dorsal prolboracic splDeB are nearly «• 
long ns Ibu bead Is wide, but without the long slender flptoules of tha 
previous alage ; they are yellowish, but black on tbe distal third ; tbe 
third or meialhoraclc pair are a third longer than the body is thick, and 
like the others, with short, stout spioules. The abdominal spines are now 
much shorter than before, with short splnulea, though slightly longer 
thsin In the fully grown examplaa. The " caudal spine" on the eighth 
abdominal segment Is as in the full-sized specimens. Tbe general hue of 
the body Is as in the full-growa UrTii, but tbe thoracic dorsal black apota 
are smaller, ttaougb tbe metatboracic segment in front of the horns Is 
deeply stained with black. 

FiUUgrown tama.— Length, 125 mm. ; thickness of tbe body, 80 mm. ; 
width of head, T mm. Tbe bead is about one-tbird as wide as tbe body 
[ouoiled, smooth, fiee from hairs, and yeltowUb, not spotted on tbo 
sides, and not banded as tn BacUt imperialit. The body is cylindrical ; 
the skin smooth and shining, not granulated, as in Sphinglcampa and 
Eacles. The iwo middle prutboracic spines sre large and long, being 
nearly as long as tbe hetid is wlile, but the spinules, like those of the otbor 
"horns," are now short, thick and acute, not long and slender as in tbe 
preriuus stages; length, 6 mm, ; they are yellowish and black on tbe 
outer third. Tills and each segment of the body succeeding have six 
well -developed spines, eicepl tbe eigblh and ninth abdominal, which 
have each an additional spuie. the large median one. The two large 
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lower edge above the planta if a groap of Beven or eight minute spines ; 
a aimilar group of minute spines occurs near the end of the middle abdomi- 
nal legs. 

For the colors the reader is referred to the description and figure by 
Biley, of the living animal, in the American Entomologist, i, 280. We 
have not yet seen a flill-grown living larva. The foregoing description 
has been drawn up from four well-preserved alcoholic specimens. 

This larva differs generically from Eacles in having well -developed 
dorsal spines on the prothoracic segment ; while the lateral ones along 
the abdominal region arc also well developed, these being nearly obsolete 
in Eacles. The genus Githeronia is unique in having seven spines on 
the eighth and the ninth abdominal segments respectively. All these 
characters are seen to be secondary and adaptive, and yet they are good 
generic characters, showing that the acquirement or loss of generic char- 
acters is due to adaptations to the surroundings. The specific characters 
are well brought out by comparing O. regalU and C. sepuhraUs, 

RECAPITUULTION OF THE SALIENT FEATURES IN THE ONTOOENT OF 

CITHBRONIA. 

A. Congenital Characters of the Larva, as seen in Stage I. 

1. The three pairs of enormous spines ; the first or prothoracic pair but 
little shorter than the third, and the middle pair about two-thirds as long 
as the body, all ending in a swollen, triangular, two-horned fiattened 
bulb ; these appendages being deterrent and for offensive use in the earliest 
as well as latest larval life. 

2. Both the eighth and ninth abdominal segments bearing a high 
median dorsal horn ; and these segments bearing seven, instead of only 
five, spines. 

3. The lateral spines on the abdominal segments nearly as large as the 
dorsal ones. 

4. Body dark ; head dark in color. 

B. Evolution of Later Adaptational Characters, 

1. The bulbous tips of the thoracic horns dropped at the end of Stage 

II (T). 

2. The thoracic horns become curved in Stage II or III (?). 

8. The thoracic dorsal spines become much stouter, with much shorter 
and stouter spinules at the last molt. 

4. The mature larval features mostly assumed in Stage III. 

5. The dark colors exchanged after the last molt for pale green, with 
bluish tints. 

6. The black dorsal thoracic spots and the lateral yellowish bands most 
showy in the last stage. 

Attention should be drawn to the colossal size of this larva, as compared 
with that of Sphingicampa and even Eacles, though the head is not so 
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much larger. This ia due, perhaps, to its sluggish life, greater dtgestive 
aud usimllative powers, so that s rapid accelantioD of the growth of the 
Liody takes place ; owing to its protection from the attacks of birds It may 
feed openly and conllnuousty. It Is thus like Sphingid and AttaciD« Ur- 
TB In its huge body and enormous appetite. TheUrgestCochliopod InrvK 
are the spiny ones, and the spiny or tuberculated Satumiaas and Atta- 
cinK have thick, large bodies. 

FAMILY HEMILBUCID^ 

Notes on thk Earlt Stacks of Htperchiria io (Fabb ). 

At Branswick, Me., the eggs were laid in conflnetnent. June 9-T, and 
the larvK hatched June 25, or about three weeks alterwards. Anolber 
year, larrEe in the second stage were observed July 16. For an excellent 
but brief description of all the stages see Riley's Fifth S«p. Int. Ilittottri, 
133 : slso Lintner's Eatomological Oontribvfion*,' ii, 146. Both aatbore 
stale that there are bU stages. 

Egg. — Length, 1.8 ram.; width, 1.4 mm. It is regularly oral -cylindri- 
cal in form and slightly flattened ; yellow during early embryonic ]lf«, 
with sometimes an orange spot on each side. Under a high-power triplet 
the surface of the shell ia Been lo be very finely granulated (not smooth 
and shining), and under a one-lialf-lnch objective the surface is seen to 
be divided into close-set, very small, slightly raised hut flattened areas, 
separated by narrow valleys ; the areas are very irregular, but often are 
somewhat polygonal in ouiline. 

Lama, Stage /.—Length, 5.3, when freshly hatched ; the he«d, O.S 
mm. In width. Tlie body ia uniformly yellowish brown ; the head and 
spines arc dark, blackish brown. All the feci, both thoracic and abdomi- 
nal, are of ihe same color as the body. The spines are in four rows, i. »,, 
■ here are eight on each segment, except on those bearing the abdominal 
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Fig. 7 represents the armature of the three thoracic scgmonts. Pp, the 
prothoracic shield ; I, II, III, the bifid dorsal spines of the three thoracic 
segments, about three-fourihs or four-fiflhs as long as the segments are 
thick ; Bd't $d'\ nd'", the bifid subdorsal spines ; %', s", %'", the spiracu- 
lar spines ; the prothoracic ones throw oflf a bristle near the middle ; in 
those behind this bristle is wanting ; they are inserted just in front of the 
spiracle, the corresponding ones, however, on the abdominal segments 
being situated just below the spiracles; i, i'\ i"'t the small infraspirac- 
ular spines which are about half as long as the spiracular ones ; V, V\ 
V", insertion of the thoracic legs. 

Fig. 8 represents the armature of some of the other segments. A, the 
third thoracic and the first and second abdominal ; III, I', II", the dorsal 
spines ; and the other lettering as before ; «p, the spiracle ; g, the lateral 
eversible gland of the first abdominal segment. B, the sixth to tenth 
(and last) abdominal segments ; faint traces of the spiracular and infra- 
spiracular yellowish lines are to be seen, hence the medio-dorsal, the 
subdorsal, and the two lateral longitudinal lines of the larva in its second 
stage are already indicated in the first stage. The abdominal legs each 
bear eight ungues, or four on each side ; and all except the anal legs bear 
a piliferous wart just above the planta ; «p, the rugose suranal plate, bear- 
ing five piliferous warts on each side ; Ip, the lateral plate of the anal 
legs, whh three or four piliferous warts. 

SUige 11. — Length, 7 mm.; width of head, 1.3 mm. The head is chest- 
nut-brown. The body is uniformly reddish amber-brown ; the spines are 
blackish brown, with the spines black at the tip. The dorsal and iubdor- 
9al spines are novo approximate in shape to (hose of the last stage, being 
bulbous at base, and with radiating stout spinuUs, but the latter are less in 
number than in the fifth and sixth stages. The dorsal spines of the pro- 
thoracic segments are bifid, the forks of the same length, and each bearing 
a longhair ; along the trunk are pale scattered tubercles, each ending in a 
long hair. The second thoracic dorsal spines have but one terminal pilifer- 
ous spinule and a single lateral one, the other spinules ending in a sharp 
black point. The third thoracic is like all the abdominal dorsal spines 
'Which bear radiating spinules, not ending in a single piliferous spinule, 
as in Fig. 9, vi. 

Fig 9, sd'", represents a spine of the subdorsal series, the one figured 
being that on one side of the third thoracic segment, but those on 
the abdominal segments (except x) are like it, though most of the ab- 
dominal ones have two or three small tubercles near the base which bear 
barbed bristles, as at sd^^. All the long setae bear a few minute barbs. 

In Stage IV Ct), when the larva is 20 mm. in length, the prothoracic 
dorsal epines are nearly twice as long as the second thoracic ; the latter, 
however, have more spines at the base than those in front, and the lateral 
terminal are a little shorter than those on the first thoracic segment. The 
two dorsal spines on the third thoracic segment are, in size and spinula- 
tion, now exactly like those on the abdominal segments 1-9. The 
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median double one on llie eighth abdomioal segment b lUlcker than ibe 
single ODCB in ftront, also higher, and eads in two Bfrfnea ; Iha laUnl 
Bpioea are much more Dumeroaa tbao thost: in front. The ipinm of the 
Bubdoraal Kriea are alike on both the thoracic and abdominal aegiiivnta. 

Lait S^a.— The Bbape of Ibe dorsal Bpines or the larva In its final alage 
is represented hy Fig. 10. I, a protlinnclc doraal ipine, ending in two 
equal terminal piliferous spinuIeB, vith seven or eight Just below it, 
while at and near the l)ase are the long, pate spines, each ending In R 
sharp black point ; 11, one oT the second lIiotHCic dorsal spines, tbe baae 
short, bullMUB, with very numeroiiB radiating spines, and a single ter- 
minal, central piliferouB spine, with a smaller one near it ; III, a busfa- 
like dorsal spine of the third thoracic segment, no piliferotu splnnles 
present. Tbe abdominal dorsal spines are all on tbe same tjpe.* The 
median spine on the etghih abdominal segment Is about twice the size of 
the other dorsal single ones in front, though no higher, and it spreads 
more, having about twice as manj spines on tbe sides. On the Dtnth 
segment are two dorsal and two subdorsal ones, and behind these four on 
' tbe same segment is a median one. T/ieie Igpit are alrtad]/ attained ia 
Stage JI, though tht ipinutes arefeieer in number. 

It is to he noilceil ihat the characicrs of the full-fed larvaappear in large 
part in Stage II, and are almost fullj developed In Stage III. 

Fig. 11 represents the spiracle and lateral evcrsible gland of the f\ill-te<l 
larva ; g, the eTersibic gland ; ip, spiracle ; g', an everslble gland, en- 
larged. 

In the large dark (in alcohol) larva of Ilyperchiria, or perhape of a 
GHmella, referred to by me in Proe. Boit. Hoc. Not. Hitt., wr, 81, the 
dorsal spines of the three thoracic segments are represented by Fig. 1*2. 
I, a pruihonicic : II, one from Ibe second tboracic : III, one from the 
third ihoruclc ; VII, one from Ibe sevenlli nbdominal segment. It will be 
seen that tlie spines of iliis species are rather more generalized than in 
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nearer to H, to, as will be seen by an examiaation of tbe figures, tbe 
second and tbird thoracic spines being alike in shape. Hence tbe most 
generalized or primitive form, as regards its larval armature, appears to 
be the genus Hemileuca, and H, maia is the most like the young larva of 
Hyperchiria %o ; then succeeds the Cordova larva, then the New Mexican 
larva, while HemtUuea yavapai is more modified, Hyperchiria io being the 
most so of any under consideration and this may have been the last to be 
evolved. 



The YouiTG Labta of Htperchiria id var. Lilith (Slrecker). 

About a dozen living specimens of these interesting caterpillars were 
kindly presented to me by Mrs. Annie Trumbull Slosson, who had col- 
lected them at Punta Gorda, Fla., where they were found in March 
feeding on the mangrove. They were described April 6. Mrs. Slosson 
considered them as belonging to Strecker's var. Lilith. 

Length, 20-25 mm. The body is yellowish green all over. The lateral 
broad, reddish, spiracular band is as in northern specimens of H, io ; it 
is broadly and distinctly bordered below with white. The head and all 
the legs, both thoracic and abdominal, are straw-yellow. The spines in 
general are bright, straw-yellow, more yellow than the body ; the ends of 
the dorsal ones on the prothoracic segment are black, while the ends of 
the long spinules in general are more or less black, some merely tipped 
with black. 

This is apparently a case of acceleration of development, as the larva in 
its second (or third) stage resembles in coloration the fuUgrown northern 
form of the larva of H. io, the markings, including the lateral reddish and 
white spiracular line, being as in the full-fed normal larva of ^. io, and 
tbe general color of the body and spines being yellow, instead of gray and 
reddish, as in the normal H, io in its second and third stages. 

Notes on Hbmileuca maia (Drurt). 

Stage I compared mih that of H. io. — In this stage maia is very similar 
to wy only the bifid dorsal tubercles or spines have shorter branches, the 
spines themselves being a little shorter, while the longest bristle is longer, 
the other bristles arising from the end of the spines being fewer, indeed 
only one, instead of three or four, as in the abdominal segments of to. 
The medio-dorsal spines on tbe eighth and ninth abdominal segments are 
much shorter and with a shorter fork, but with as long or sligiitiy longer 
bristles arising from the forks. The larvae of the two forms are of the 
same size. 

Sta^e llipr lilt), — Maia in what appears to be the second stage difiers 
fVom H, io in its second stage in having much longer dorsal spines, whh 
very much longer spinules. Thas tlu generic characters appear in the 
second stage, as in H. io. 
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The Larva of Hemilsuca arteuis sp. dot.* 

Several flill-grown larvee were received from Las Cruces, New Mexico, 
kindly sent me June 15, 1891, by Mr. C. H. Tyler Townaend ; they were 
found feeding on a species of long-leaved willow, and on a popolus. 
Mr. Townsend writes regarding these caterpillars : 

'^I am informed that in previous years this caterpillar has been ex- 
tremely abundant here, almost denuding the cottonwoods (R fremonUi), 
They are said to api)ear in force later in the season. I rather doubt this, 
but will look out for more." 

Mature Laroa. — Lengtli, 45 mm. The body is long and thick, of the 
general shape and thickness of H. io, rather than of J7. maia. Head 
dull shining red, about half as wide as the body in the middle. Segments 
of the body each with an irregular, deeply impressed, transverse wrinkle, 
just behind the middle. A moderately large prothoracic plate, which i» 
irregular in shape and divided in the middle into two pieces ; it is dull 
reddish honey -yellow or chitinous in color. On the prothoracic segment 
are eight large, high-branched spines, as large as any of the others on 
the body behind ; they are black, with the spinules black at base, pal9 
flesh color beyond ; the terminal bristles are dark ; there are about 16-19 
spinules on each spine, nearly as in H. maia, and the prothoracic spines 
of H. io. The spines on the second thoracic segment are similar in shape 
and length to those in front, but slightly shorter and with a smaller num- 
ber of spinules towanls the end. On the third thoracic, to and including 
the seventh abdominal segment, the two rows of dorsal spines are like 
those of H. io behind the prothoracic segment, being short, thick, bushy 
spines, with numerous radiating, yellow spinules, which are black at lip. 
On the eii^hlh segment there is a single, slightly larger one, with two 
central spines, one on each side. Tliose on the ninth segment are like 
the prothoracic ones, the median one being of the same size as the lateral 
o les. Tlicre are no spines on the tenth or last segment. There is a sub- 
dorsal and an infraspiracular row of spines like those on the first thoracic 
segment along the sides of the abdomen, but on the thoracic segments 
are two rows of infraspiracular spines. There is a rather large, broad, V- 
shaped or short subcordate plate on the tenth segment of the same color 

* TlrmUntca artnnis sp. nov. 1 9 with niiiKs not fully exiiande^J, At first doubtfully re- 
fernnl to //. juno, I timl on comparison with my ty|Kis m the Miiiieum of Comp. Zoi>lo«y 
ftt C'iimhri<lt,^e tlmt it is (juite ilitlcivnt. The head an<l lx)dy are larger. The thorax is 
much mon.* while, U>th on the i)n)thomx and on the palagia, which are entirely white. 
Theiliskof themesoihorax is )>rovvn : tlu' two tufts, one on each side behind, are orange- 
red, instea<l of clart't-rcnl its in juntt, and tiie liairs between the forelegs and those on the 
fore frmora isn? of the same dt.'ep oranue-red as the thoracic tiifls. Juno has more 
rt'ldish hairs oti th»' end of the abdonu-n, wlnTe they are all white in artemis. The 
f<n\' wimp's are white, with a blaek-hrown lK)rder all around, completely enclosing the 
cMtinly ojuLpie bhiek-brown diseal .sjk)!, which, in the unox]»ande<i si>ecimen, docs not 
enclose (as ii dcKs in y///u») a lunate white sjiot. The blackish coital edge is as wide as 
ihtf o\it«r e<lt;«'. Thi- hind winir^ are apjmrently much as in.;»o<t>and in grotei. It does not 
tti4R'>- witli Ihedesenplionof ;/n>/'./ [Trans. Aimr. Kn(. Soc, il, 192, PI. ii. Fig. CO, I86i*). 
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18 tbe prothoracic plate, and a bristly, concolorous plate on the outside 
of the anal legs. 

Tbe body is smooth, without the granulations of H, maia and without 
the lateral reddish band of H, to. The body is pale, sea-greenish, with 
Irregular brown spots and slashes in the spaces between the spines of the 
subdorsal rows, and they also occur lower down near the spiracles, which 
are yellow, edged with dark brown. Thoracic legs dark honey-yellow ; 
abdominal ones washed with cherry reddish. 

The eversible glands were not everted in any of the six specimens, but 
their position is indicated, as in H, maia, by an irregular oval, liver- 
colored patch behind the first thoracic and eighth abdominal spiracles. 

Fig, IS represents the dorsal spines of the three thoracic segments re- 
spectively. I, one of the dorsal prothoracic spines, in which the spinules, 
with long setffi, are scattered along the whole length of the main trunk ; 
II, one of the dorsal spines of the second thoracic segment, surrounded at 
the base by a dense thicket of acute spinules, the latter not bearing a 
terminal seta ; III, a dorsal spine from the third thoracic segment, form- 
ing a short, broad tuft or clump of non-setiferous, but acute spinules, the 
clump having a broad base, from near the centre of which arises a long 
spinule, bearing a slender seta, like those near and at the ends of those in 
front. The two dorsal rows of abdominal spines extend back to and in- 
cluding the seventh uromere. 

FA.MILY LASIOCAMPID^. 

On tlie flattened and Seale-like Hairs of the LoiioeampidcB. — Dr. T. W. 
Harris* describes an Acronycta larva. A, amerieana, as "beset with a 
few long black bristles dilated at the end," and again says, "the long, 
black, spear-headed hairs grow from the skin and not from warts." A 
year or more ago, in examining the median dorsal tufts on the second and 
third thoracic somites of the European Oastropacha quercifolia, I found 
that they were composed of broad lanceolate oval scales, which were 
opaque and dark steel purple in color, with the surface quite regularly 
striated, though not invariably so. The strise do not appear to extend to 
either end. They vary in shape and in size, some being narrow and 
with a simple point at the distal end, while the majority are variously 
notched or toothed, as shown in Fig. 15. They thus appear to be true 
scales, like those on the wings of Lepidoptera, etc. 

In the same species the lateral tufts along the body contain each a few 
long hairs with flattened ends, the latter varying in shape from oval to 
triangular, with the ends often very broad and ragged, with from one to 
four very irregular teeth. No strise are perceptible, and the hairs through- 
out are pale, colorless and transparent (Fig. 16). 

* Entomological Oorretpondence of T, W. Harria, edited by 8. H. Scudder, Boston, 1862, 
PL iii. Fig. 2. The same larva has also been figured in my Guide to the Study of In- 
tecU, Fig. 286. 
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Fig. 15 — ScalcB Trom Ihc dorsal thoracic tufla of Oattropaeha qutrei/oUa, 

Fig. IS. — Hairs wlih flalieaud ends, ull Troni a single lateral lult. a. % 
hftir eading Id two vlendcr puints. the only one seen. 

Od examining tlie lateral tufrs of Gailrapaeha amerieaaa, I found 
•ome very long similar liairs flattened at ilie end and of eiiraordinnry 
fonn, usually projei.-tiug beyond tlie simple liairs ; some ending in regu- 
lar lanceolale.ovftl abapee, wiiblhe point much attCDua tod, oiliera broader, 
wbile BOuieareoYttl and broad at the end, whicli teroiinatea in a Bne alien- 
untcd point, with usually Ibree minute leeih at the base. They are 
biuiilar in shape 1o those of Oattropaeha yuerctfotia. 

Oa lurniag over tbe beautiful plaie» of Buruieisler's Atlas of Ib« Le- 
pidopi«ro of tbe A.rgeDtlne Republic, I found that tbe author rcpreaenia 
Ml PI. xxii. Fig. 9. niinilsr long hairs, much flattened and espunded at 
Iho ends, witb 3. 4 orS long slender teeth. In the larva of bis Olitincampa 
proiima,* which, however, Beems to diffur from Clisiocampn proper, Tlie 
hnln are visible to the naked eye, and are mucli more regular ilian any I 
hKv« seen, and are also sirlitled. witb bftade or clear spots. 

In Q. amerirana, Ibe scales farming ibc dorsal lufts both on Ihe two 
hinder Iboracic aegmeats and im tbe eighth abdoinloal one are very dil- 
fereot from those of tbe European species ; they are dark and opaque, but 
are long, narrow, flaltened, yery gradually increasing in width to the end, 
which has a single notch, and from Ibe single noleh an impresaed line or 
stria extends along (he middle for some distance, 

Fif!- J7.— Scalci trotii the lufl on iht dor«il tubercle i.f the eighth ab- 
dominal segment, a, the sets X ) in. obj.; b, e, similar ones X ^ A. 
eyepiece. 

Fig. If.— Flattened bairs from tbe lateral tufts of the aecond and third 
thoracic segments of 0. americaTut, color pale brown. 

These flattened hairs aeem common to the family of Losiocampids, uid. 
should be looked for in the European species of this group. In Bet«ro- 
paeha riUgana there are no dorsal scales, but some of those in the lateral 
tufts have Battened ends, wbicbare very long and slender, lanceolate -oval, 
with the lip much attenuated. 

Fig. i9.— Flattened hairs from the lateral tufts of the second thoracic 
segment of H. riUgana. 

I have been unable to discover these singular scales and Battened hairs 
in CUtiitampa anfrteana.for C. nttulriaot Europe, or in any other family 

• Biiniiekler (p. K) n'miirks : "Sloll has flgured (Suppl. de Cromer, PI. ili, Fig. 5) a 
ilruilar Urvn with Ihe mme hairs, d oalneltf temiHaU. slioaied m the lint and tut 
rims' of Ibe timt];." IIimiiuups li Bombui rphonia iPI. xxiv. Fig. 6, of tbe Muue volDtuei. 
Walker rKfrrt this i]ieei«* wiib Aontt to ilie ge:ius Oijlcnts. Bumeister adds : " Some 
otiier K|<vcles i>r llie geuua Cliaiocaiupa have Ihe saiu« hairs placed ul llie two enda of 

till C tiilmllrri tbe hairs on Ihe lati'ni! thowclo tuberclea are tapering and flnelT 

III Taliiiie mlntii ihfiv are no mob scales or hairs with Haliened endi aa Id Oastn>- 
pui'ha. iIhu4'oii the lUirsal iiilivTclei' of (he [Wmcic and eighth abdominal aegiDeota 
Ivlng simple. Mperiiii;, with large scallcrln): ipike-lite dark opaque Kic, tbeac Utter 
beiuG iwrbapatbe buuiulogu<« of tbv dark fcales uf ijasttopacba. 
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of H.epidopIerH, except in the hair; Noctuiea or KiMituobombyces, or. I 
Bocks by ci>ideB, wliere the hairs witli Battened ends probably a 
ii»<~>re hairy nad penciled species. In the larva of the commnn Amerlc&a I 
^^cr-^fiij/etu /lattiiliftra, many of t lie barbed haire furming the blacli pen- I 
ci I^ Are flattened at tlie end and black, but not striated. 

J^£g. SO. — FlHltened stUe of vurinus sliapeB. usually pointed, a. a small 
oa^ ; 6, its barbed baae; e, portions of the wliiLe barbed jiftira ; 
l>> *-Ant and Dolcbed at Ibe end ; all X i in. obj., and from lu^ on the third 1 
Li::! oi-BCic segmenl of A. hattuiiftra. 

T\\KAe specialized and highly differentiated sets, so like the scales of ' 
&-«3. u 1 1 Lepidoptera. appear to be of use in rendering the pencils and tuftt 
U'k <:>■•« conspjeuoui and stilT The shortest and broadest, slriatcd. scale like 
»^ « «g occur on Ibe low. broad, atom, ilorsal median tuhorcles of Qaatro- 
(*^*=l:»a ; and. perhaps, add a repellanl nature lo Iboso shiny dark metallic 
**-*rt ^. At nil evenlB the ticcurrepce of such settles is an interesting eiam- 
l>*^ <:jr the at'celcrailon of development of the setre in these larral forms, 
-^■=* <A it la not Improbable that in llie anccslors of Ibe L isiocampldie they 
E^^^S'^ chamcters acquired during the later alages of their larval lifetime. 

r 3'aetiai. LifB History op Clisiocampa thoracica (Stretch). 

^* .K^Mcimona in Ihe third (1) slsge were mailed April 28 from Callfornls 
r. L. B. Itieksecker, and received and described May 5. It wai 
I on willow leaves, hut will eat sparingly of the eastern wild 
^*^ *^ *~fy- 1> liss Ibe same habits eis the eastern 0. tyhatica, spinning a 
^^ *:» and living in clusters. 

^*^-«3rM. Stage Ilia).— hea&b, 10-13 mm. In thisslage It closely reaem- 
^^-^* Ctyltatiea wbeii next to Ihe last molt, both in the shape and color of 
^^^ ^exclamation -point -I ike pale dorsal spols ; in having on ench side an 
^^**- *~o.brown subdorsal line, though it is more broken, and a disiiuct, 
_^ ^-^■^^.d, lateral line, which is edged above and below with black. Below 
■■^^ line, low down on the sides of the body, are two whitish, reddleli- 
^ * * «iw, wavy, irregular thread-lines, the lower one a Utile more distinct 
, ^**^ P*lc tawny. The upjier of these two lines is present iu C. tyicatUa 



*-*%. the lower one Is not present in Bridgham's drawing). The space 



Ibese two lines is aomewhat livid, with pate blue and black dois. 

- r*^>ie head is pale blue, wlib Hne black dots, whii'h are thickest on each 
^ '^^^s of the median line, and In the middle of each aide. The proihoracic 
I ^£*:iient is bluish, with a median bUck hair-line, with two couvurging, 
J. '■^ »>il, black patches in front, and two shorier ones behind. The balra 
the body are deep lawny, those ou the sides, low down, mixed with 
^•■^^hair*. 

^^**<aye /K(T).— Length, 20 mm. Molted alwjt May 10, observed from 
"^^^^ II I'l 16. The marks and spois, especially tlie blue ones, are much 
*^*"e distinct than before. The black dots on the head are arranged more 
^^m ^CS'Ulnr)_v th&u before, forming a triangular area on the vertex and ^^m 

^^1 fllUC. A3IEK. PUCLOa. BOG. XXXI. 141. W. flUKTIiD MAI 10. I8U3. ^^H 
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includiag the median suture, while there are two areaa on CMh aide VS-^ con- 
tainlng the hiack dots, the lower groap attaated behind the ayes. "M.™" Tb« 
jellowi eh -white dorsal, median, exclamation marks ara on a hlack 0^» C3eld. 
The broad, now ver; distinct shj-blue subdonal line !■ Irregularly ed(, Kbdg«d 
with black and above and below with a distinct, ochreooa, warj IIS XTllne. 
The blue lioe is, on the second and third thoracic segment, Intermpw^x pled 
bj- a conspicuous square black spot, and a similarly sitnated black dor«:::»oi Ig 
the middle of each segment appears on the lower edge or the blue ba' -^i^itai, 
being a local dilatation of the lower black edging of tba hloe band. VT^ Tbe 
eighth abdominal segment Is sligbtly bumped, and on the side tbe a^^^ iDb. 
dorsal bluQ band ends in a squarish black spot. Tbe two lower iii liii wiiiii 
lateral lines are distinct, the lower one extending along the base of tbe 

legs. The hairs are now snuff-colored ; those on the aides, low So^^" wo, 
being mixed with whitish onee, 

Slag» JF (t).—VIa]r 18 It molted again, its length being 18-31 mm. I ^t k 

now quite different from the former stages. The yellowish- while e»™ ^ i- 
mntion point is now less distinct, the dot oRen obsolete, and the mar^^^ h 
now ocbreous and while in the centre. The prevlonsly black do^^***! 
band enclosing the median series of exclamation marks Is now pa«^ — lly 
filled with blue specks, and contaiju Iraeei of a mueA inttmtpted «^ % 
detp nddiik oehreovi lint. The lateral blue lines and sides of the hc^^Y 
Id general are scarcely different from the former stages, though the k~^^ 
thread lines are deeper in hue. The hairs above and on the sides are n*""* 
rather denser and more decidedly snuff yellow (the short, red, w»^^^ 
lines in the dorsal spaces arc new to tliis stage). 



Final Staoes of Clisiocamfa tiioracica (Stretch). 

Received living from Mr. Itlckseckcr, Hay ![, having been fed on wfl- 
Length. 'J9-30 mm. This belongs to the same stage as that de- 
r noic s, liut the dot of the exclamation mark is leu 
a is larger, and they 
tad short 
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dots in front and one on each side. Tliere are four subdorsal, ochreous, 
rust-red, fine, wavy, irregular lines, which are broken at the sutures and 
enclose three still slighter and much less regular more broken dorsal lines. 
^^ear the front of each segment these three short dorsal lines more or 
less unite to form a conspicuous oval, dull ochreous-red spot, irregularly 
c^entred with a paler hue ; the spots on the second and third thoracic seg- 
xnents being paler and running more into each other. The ground color 
of the body is dull bluish, with black specks. The dot of the dorsal 
oclireous exclamation mark is now nearly or quite obsolete, sometimes 
represented by a few scales or irregular dots, and the main mark is itself 
Bometimes irregular and reduced in size. On each side. Just behind each 
exclamation mark, is a conspicuous black dot, and another similar pair be- 
hind, making four conspicuous dots, the anterior two more distinct than 
t^lie others. 

There are two irregular, subdorsal, wavy, Scotchsnuff-colored thread- 
1 ines edged with black. The pale sky-blue field of the back of each seg- 
xnent is divided by the two black spots into three bluish patches on each 
^ide of the dorsal area. The sides of the body blue, speckled with black. 
.Al lateral pale snuff line above the spiracles edged with black, which 
gathers in the middle into a dot, which is situated above the spiracle. A 
^aiot, double, flesh-colored, infrastigmatal line, very irregular, sometimes 
sending streaks towards the black spiracles, the lower of the two lines 
forming elongated patches at the base of the legs, the two lines being 
:Kiiore or less confluent on the thoracic segments. In some specimens there 
ms only a short, broken, snuff- colored line at the base of the abdominal 
Xegs ; and a snuff-yellow dot on each side of the first thoracic segment. 

The body is lef>s hairy perhaps than in any of the other species. There 
wakve a few long, dark, dorsal hairs, with an undergrowth of fine ochreous 
IKiairs, and on the sides of the body below the spiracles are lateral, whitish 
^ray, rather dense hairs, directed downwards. The hairs are longest on 
^he thoracic and eighth abdominal segment, the latter being well swollen 
^>r bumped on the back. 

The body beneath is livid bluish, with pale fiesh-colored patches on the 
::front of each abdominal leg, except the anal pair. 

This species differs from C fragilis or C. ealtfornica in the rather less 
^airy body, and the four subdorsal rust-red lines, enclosing the three dor- 
sal, short, rusty, broken lines which in front of each segment form a dis- 
tinct, short, oval, reddish spot ; and also in the distinct bluish cervical 
shield. 

Clisiocampa constricta (Stretch). 

The following description was drawn up from blown specimens kindly 
loaned me by Prof. J. J. Rivers, of the University of California. 

FuU'fed Larva, — Length, 46-48 mm. Head mottled whh dull blue and 
black spots, the spots not arranged in lines, as they are in O. thoraeica. 
The body is rather more hairy than in the other Pacific coast species, and 
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there :b do djslinct cervical Bhield. There U a dorsal row of ahout twcDljr 
ocbreooa rust^red palcbes. very irre^iilftr Id slinpe. connccled bj two 
Bhort parallel wavy lines of the BAOie color. Each spot ia gltuuted od a 
deep velvety IiIhcIc Held, ending beliiad Id two cooaplcuoua large black 
doU. From each rod patch arise numerous hairs, rormiug a wedge-shaped 
Ochre-ycIlow tuft. The ground color of tJie body is deep blue, spotted 
aad mottled with black. There te a liitoral row, one to each eegtuenl, of 
black dots, irregularly fiirrouuded by ochre-red. Just below is a row of 
cODspIcuous short, thick tufts of white hairs situated near the front edge 
of each segment. Below each black spiracle is an ohacure flesh-colored 
diSuee patch enctoslog a small black dot. while beneath is a long black 
patch. All the legs, both thoracic ttod abdomioiil. and the under aide of 
ths body are livid blackish. The few dorsal hairs (the ochreuus oaes ex.- 
cepted) are black, those on the (homcic segments being longer than Iha 
others, trhile the lateral and ventral hairs are grayish, with an intermix- 
ture of ochreous ones. 

The larva of this species diflers from all the otiiers of the genus known 
to nie by the large, conspicuous, ochreous-red, dorsal spoia giving rise to 
the peculiar wedge-shaped ochreous tufts, and by the lateral row of short 
white lufls, while the body in general ia much more hairy than iu the 
Other speciea. No eastern apecie« approacliea it In these characters. 

Clisioc&kpa fraoilis (Stretch) (1). 

Tliis larva, referred with some doubt to the above spi'cles. w.is received 
from Mr. J. J. Rivers, who collected it in the Sierra Nevada. The fol- 
lowing description was made from a blown specimen : 

Full-groan Larva. — Length, 43-44 mm. Head bluish, mottled with 
heavy coarse black spots, with a tendency in their arrangement aimllar to 
that in C. thitraeiea. The cervical shield is very indistinct. The body Is 
pale blue, with black specks and very irregular fine ochreous-red lines, 
more or leas broken and confluent on the flrat three or four eegmenls. 
The species ia at once disUngnished by the dorsal row of long, narrow, 
wliitish-blue, distinct spots, beginning witb the second thoracic leg ment, 
each spot extending nearly the whole length of the segment. On each 
side of the same segments are two large, conspicuous. Irregular spots of 
the eame color, beneath whicii is a band made up of broken, irregular, 
ochre-red hairlines. The spiracles are situated in a broad bluish band. 
Body beneath black, with pale flesh-reddiah or ochreoos patches between 
all the legs, both thoracic and abdominal. There is a black dot near the 
base of the four median pairs of abdominal legs. The hairs above are 
rather denser tiian iti C thuracica, and ochreiiua ; those on the side are 
ochreous running into gray, those on the aides of the thoracic tegnaente 
being whitish. 

This larva is at once known by the conspicuous, long, dorsal, pKle-blae, 
almost whitish blue spots, flanked on each side liy two large, distinct, 
irregular spots of the same hue, with the space between conspicuously 



clow, bioken, Sne, donal, a1terafttln|f V 

T wo epecimeDB of the same larTa wore collecied by myself in the middlft.l 
of June at Virginia City, Montanii. It has the same miirklngB, hutiliebltt» I 
fMtches OQ the Bide are not so dialiDCt, as they merge into the blue of lb* I 
«i<le of the body. Od Ibis account the black spots betweeu the two bina | 
Xntches is more distinct. In one example, huncvcr, tlie lateral blue apolt I 
^n present. Tbe mnrkinga on the head and ilie irregular ocbreouj 
Unei on Uie anterior pari of tlie body are just iho same In the Slon 
^ Jam pie. 
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Of this caterpillar about a dozen described below were found on Ul 
«>^*C leaf at Providence. May 24. 

S-tage ///(?).— Length, 10 mm. Ucnd not so wide as tbe body, black. 

'-*'X» «3 shape of the body is as in C. amerieaaa of the same age. The 

*^ S-^Tal prulhoracic and other thoracic piliferoiis warts as In 0. amtricaaa, 

. ** ■.* *. the markings ore already rery distinct. The proiboracic shield much 

" '^ S Ml the other species. There are four large, conspicuous, lateral, black, 

'^■^-■^•^d spots, two on the second aod two on the third thoracic segment. 

-*"*- ^^ body is blue above, with two contiguous, parallel, broken, black lines, 

**'*^^ ii» dorsal bordered eiternally by a broken, deep, straw-yellow line, 

^ *^*- * ^;h widens on IbesulurCB. T/iete black Untt are uiide, and iamo$l of t/tt 

*■* ''^^■^^^-VtttnitoeneroaehoiitAebliieband. on abdominal aegmenla 1-7, mtobrtali J 

_ "^^^JP into a median row afmort or leu pear »\aped blue $poU, a/iieh an 1 

,^^ ^^^.^^luittu of the tpeeiee -. thus the apeciHc characters appear in this siage. 

^^ '"*-'" ^3 lateral, linear, white lines enclosing a broad, blue stripe, the latter 

^^^^C^ed with a fine, broken black line. Abdominal segments 8 and 9 

^ ^* * ■ , livid blue. The body beneath is pale, livid, whitiali. The thoracic 

--^^ ^» are black [ the abdominal legs with a black spot on the outside near 

*^^ end. 

^^ ^-■^ lie body is not quiia so densely hairy as In O. amerieana, but the 

^^^* *-s are ol alKJut the same color, being pile brown above and wUilUh 

^*- Xhe sides of the body and beneath. 
^^ -'^ Vi iheBC examples the row of dorsal spots are seen to originate from the 
.^*"**aking up of the nibdian blue baud, owing to the eucroachmenl of the 
*^<;k border. 

I Life Hibtorv or Clisiocamfa califohhica (Puck.). 

-^^I owe lo the kindness of Mr. Cockcrell a mass of eggs received from 
^^ «s«i Cliff, Cnster county, Colo , aod which hutched at Providence, ,\pril 

Aaret, Stage /.—Length, 3 raiu. Head and body o( nearly the same 
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DO longer. Tlie color of the bead and body are the tame, being dnll 
black, the head somewhat polished. Tlie lialra an white, uneTe^^n is 
length, and, ae la V. nmtrieaiM, a Tew are yelloirlah gray. The pIL^ ifer- 
ouB warts are distinct and rough. Tliere Is on each dde of the m»i^^iiD 
line of the body a row of about seven small but distinct, transrerse, t^c^att- 
yellow dorsal spots, beginning un the Qrst abdominal and ending oiw- tlie 
seventh sttgmeat. there being more to be Men on the thoracic segm» Kits : 
they almost form a transverse linear spot, but are interraptod on the 
median line, lliough oden continaons on Ibe hinder edge of the segn*. Alt, 
yet sometimes ihey are separate and the spots are narrowly triangax '^'> 
the apices pointing outward away from the median line of the body. 

Stage (!).— Length, 3S mm. The distioctlve marks of this stage i^ 'As 
rovr of lateral, black, elongated ipott, lomelimet broktn into tteo pert*^'^^' 
and then rettmbling a thort, thick exclamation mark. There la a diSax A*> 
irregular, double bUck-brown dorsal band, enclosing on each segmen ^ *" 
irregular, elongated, pale blue dash, which is more or less s pin d le -sha |:> «?*o, 
and euding in a point before reaching escU suture. The clear, pale-E>' ^"^ 
sides of the body are also speckled with fine black dots. 

Also In the last ( !) stage the short, irregular, sienna or deep ochrc;*^'' ^* 
brown lines in tbe dorsal black bands become obsolete. 

It differs from the eastern C. tylvaiiea in the dorsal median spols bd "^^ 
pale blue; In the obsoleie, ochreons, lateral llaes, and In the nx*^^ 
larger, lateral dark spots, while the entire side of each segment is jt*"^'" 
blue, not gray below. 

G. eali/orniea is in a more advanced larval slage than O. rj/lvatiea, ^ "** 
should stand above it, Ibe lateral black line disappearing, being broS^ ^ 
up into spots, and Ibe dorsal ochre lines being obsolete. It la thix ^^' 
more specialized form. The larvie eat sparingly on willow and asi**^*' 
living until July 15. , 

I received a bunch of eggs from Mr. Rickaecker, of Santa Clara, (7*^^* 
, April 7. Some of the larviE hatched on the jonrner " 
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1 ivid blackish, with a dull bluish tint. The sutures are smooth and shin- 
ing ; hairs reddish brown. The eighth segment is scarcely humped. 

The duration of this stage was about 6-10 days, as it moiled the second 
t.!ine June 10-14. 

Stage 111. — Length 14-15 mm. (after second molt). The body is now dis- 
^ineily deep blue andhlack ; the two yellow-brown dorsal lines are still more 
V>roken up. On the side of each segment the blue e&ntains a distinct longi- 
tudinal, somewhat pear-shaped black spot, preceded in front by a black dot, 
^ike a short, thick exclamation point. The hairs are distinctly snuff- 
'S^rowD. A dorsal median row of bltie linetir stripes, separated by the 
.mutures. 

Memarks on Cltsiocampa calif ornica. — In two alcoholic, full-grown 

larvae, length 86-38 mm., which I collected near Virginia City, Montana, 

-fthe distinguishing marks are the two irregular, wavy, parallel dorsal fine 

'ftaw^ny red lines, which, in my alcoholic specimens, enclose a faint blue 

-sxiedian stripe, one on each segment, so that I think my Montana 

*• (^)fragilis " is only a variety of C. calif ornica. (In the third stage, Mr. 

^Sridgham*s figure of the Ooloradian specimens, the median blue stripe 

:Ss very distinct, becoming fainter in the fourth stage.) The parallel, 

-^SL^woy, reddish lines are very irregular, sending otf short twigs and 

branches, and on the hinder edge of each segment there are short, broken, 

Srregular, subdorsal, tawny -red lines. The body is unusually hairy, the 

dorsal hairs being tawny reddish. The body beneath is mottled and 

irregularly streaked with blackish and paler lines and marks. 

In Stretch's *'{'i)fragilis** the two blue spots on each side, and in my 

specimens, are merged into tiie blue of the side of the body, but in 

^mother example they are distinct, and in the alcoholic Montana examples 

nhey are wanting. I am, Xherefore, inclined to. think that " {'i)fragilis ** 

is only a variety of califomica. 

In one alcoholic specimen from Montana, the two blue spots on the side 
are Just as in " (l)fragilis.' 



It 



Notes on Variation and on a Variety of Clisiocampa calipornica. 

The Californian species of Clisiocampa seem to vary more in the larval 
state than our two eastern species, probably on account of the greater 
variety of climate, especially O. caltfomiea, which occurs in Montana, 
Colorado, Southern Nevada, and in the lowlands of California, thus ex- 
tending over a vast region whose physical geography is very much varied, 
while it has different food plants. It is not improbable that O. constricta, 
in which the hairs and sides of the body are somewhat alike, has been 
derived from C calif ornica. 

In a blown larva loaned by Prof. J. J. Rivers, the following remark is 
written on the label: ''Supposed to differ from C, califomiea,** It is 
probably only a variety, and allied to a blown larva labeled by Mr. 
Rivers **Ci) fragilis," and kindly lent me by him. The hairs, ochreous 
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abore and gruy on the sides, are just aa in V. falifurniea An& "(T)/rnjiU», " 
but the dorsal pale-blue lines are noarly nhsolete, being, howerer, prea- 
eat. thongb narrow, on ibe second snd tbird tborncic Begmenis. and on 
abdominal Begnieuta 4-T. Tbe dorsal ocbreous'ted lines are prcient in 
front, but obaolele on Ihe posterior balfoftbe body. 

It is characterized by a narrow, dtslinct blue atreak on the side of each 
ttbdominal segment, extending from the lateral pale-blue stripe up into 
tbe dark-brown subdorsal region. There Is a Tuinule blue dot in front of 
Ihe much more distinct sireak, and tbese two epais are tbe remnants of 
the two normal lateral pale-blue dots of C. californiea and ••it) fi-agiii»." 

Larva op a Clibiocaupa hot caliporhica. 

Received from Sanra Robs, Cal., from £. L. Kicksecker, April 20. The 
cost skin of tbe bead of a latra or the first stage was found in ttie box. 

8Utg* II. — Length, &-4 mm. Head large, considerably wider than tbe 
body, including the flrsl tlioracic segment ; black. Body dark, with a dia- 
tincl, firm subdorsal and two lateral pale, snulT-yellow lines. Ibe upper 
lateral one being the more wavy and Ihread-like. The subdorsal lines 
send in yellowisb points or dilations along the autures. A dorsal row of 
dull blue elongated spola, that on the second thoracic segmeut larger and 
shorter and broader llian the others. Tbe blue spots are wanting at the 
end of the body, the one on the eiglilh abdominal segment not so distinct 
as the others in front. Tbe dorsal hairs are long and unequal, snuff-yel- 
low lirowii : tliose liiw dnwu on tlm side being griiy, tiiid uuifurmly 
shorter than those on the back. 



Life History of Clisiocaupa aubricaka (Har 



From a mass of eggs found on the apple at Providence, and several of 
which hatched April 14, one was seen, April 15, to make its way out of 
tbe egg. The hairs, immediately after tbe shell is broken open, stand up 
as erect and stitf as a few hours later, not being soft, flabby and matted 
together as often seen in hairy or spiny larvte, such as tbe Atlacios. 

A brood of larvic in ilio second stage and S mm. long was noticed ia 
tbe crotches of apple and wild cherry trees at Providence, April 36. 

Larva, Stage ^.—Described when from ten \x> twenty-four hours old> 
Lengtii, 2-3 mm. Head moderately large, as wide as the second and tblrd 
thoracic segments, shining black, witli numerous long, uneven whiia 
hairs, Tbe prothutacic segment is a little wider than the second and- 
third and than tbe head, and the lateral piliferous tubercle nroject0 
so as 10 add to tbe appearance of tlie width of the segment. From- 
this segment the body narrows very gradually backward to tb^ 
end. The body ia wholly dull black, clothed with white hairs whld*- 
arise from minute but yet distinct rough warta. While the sutures ar^ 
livid and the frout edge of the protboniclc segment is also livid, I carW 
see no traces of any other colored spots like those of G. cali/orniea. 
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Stag* //.—Described May 13. Length, 4-5 mm. The body &lill de- 
<ziiiiid\j xapen to the end, though now Ihe headlB no wider thiiD the body, 
-^bich is blackiah, wic/i a blackiih dori,il Imc not yrt turned blat; the 
^Qturesare brow aish ; tUo hairs long &di1 rust; brownUh. The pilifer. 
£>ua protbomcic tubercles are now Branll &nd not conspicuous as tbejr 
Areia Stiige III. 

Id some observed April S6 (length, mm,), and beiongiag tu kq ear- 
1 tor brood, the rneiiian dortal Muck U'te wai broken imd an each tid* of 
^ "th legmtiU ia a black bioteh. Tlic dorsal hairs browalsb, Ibose on the 
^idv gray, and some ol ihoae od the back tuwnj. 

In BuolLer sec ur larvu^, from the web on wild cherry, 5-6 mm. long, 
fl ascribed .May 6. and apparently at end of second stage, the bend is nol 
s«=> wide OS the body, and considerably narrower than the protborncic seg- 
133 «Dt. Tkertit na blitt about the bodg. The bead and prolhoracic seg- 
^>^«nt are black. A distinct black darsal line interrupted at the sutures. 
^r^ eacli side Is an obscure sluiiinr dark line, but more Interrupted and 
t»^ spaces between Ibe socllons longer ; below eacli section on each seg- 
*^*»1i is a large, conspicuous, black, longitudinal, irregular, oval spot, 
''nxn«diately below wliicb is a wavy light line, and parallel to this is a 
'^■xailar ligbl line, below wbich is a fringe of whitish hairs projecting 
•f"*,***! tlie body. TIib dorsal hairs are pale aab-gray. not dlslinctly tawny. 
'^ '^xlouiinal segments 8-10 black, without markings. Some of the larvte 
""^ Kxiuch jialer tban most of the lot aianiined. 

•^^age ///.—Length, T-8, becoming H-IO mm. Described May 13. The 

^***y still tapers to the end. The lateral proihoracic tubercleaare well 

*"**-*"*«:ed, and lUcre is a pair of small dorsal ones on each succeeding seg- 

'™^*^ t. ofthti body, bearing the usually lawny hairs, those on the sides being 

'"f'^'<.«, with some black hairs.' A dittiaet blue dorial gtripe, beginning on 

^ *^and thoracic ttgment and dintppearing on the eighth abdominal ttg- 

***'* « ; it Is iif the same hue as in the full-fed larva, and bordered with a 

*'*^ -ivrlnkled while line. There are two lateral white thread-Hnet. the 

^1*^« one tUo more distinct ; towunla the end of the stage these lines 

"^ "*■*» gc lu a blue, Bulween these two lines is a row of minute black 

^■"•b. Tbo iarvffi when in this sloge vary much in Ihe distinctness of 

' **^ «lorval median blue stripe. It molted Hay 20-22. the lensih of the 

^Bc being about seven days, 

*>tage /K— Length, 13-14 mm. The blue line is as in the full-fed 

*•*, but tlu lateral, iiuear. upright blue linet, one on each tide of tarh 

..^'"ent, AoM nine appeared, and alto t/te wry irregular, ehort, thread- 

■** btiu and yelioie linet on thii top and eiiles of the bodg. Tlie lateral 

''*^**horacic luberclca are siili pronounced. It moiled June 5-0; tUe 

^'•ailou of the stage being about fourteen days, June 8, B, 10, l\]lt- 

"***n larvHJ seen out of doore. June 11, ihey were spinning their 

'***=ooi)8. The season was two weeks late. 

Iq specimens of ibis stage. 32 mm. in length (described May 34), th« 
***^«l band U now continuous and Urrn, not broken, and pale blue. On 
Pttoc, AMxa- paiLos «oo. x\\[. 141. x. PitTNTEu hat 
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ekcb side or tbe median Hoe aloog tb« back are faint, thread-like, flue, 
BhoK brokeo lines, only perceptible under a lena. B«ildea the contloa- 
oua pale-blue dorsal line, the distlacljve marks are the two darker bine 
spots, shoit and straight ; the one in front longitudinal and at right 
angles to the other, which Is transverse and more dlsUnct becauae situated 
on a black fleld. The sides of tbe hodj are Qlled In with bine, containing 
some flne ochroous lines, especiallr on the upper edge of tbe blae ar«it 
below the longitudinal blue mark. The ordinary sftoulaied hairs of C. 
americana are represented bj Fig. 31. 

A variety of the larva of VlUioeampa amtriama obtntd at Fmidtnu, 
Junt 5 and S. — One fall.grown tarva has the white dorsal line twice as 
wide as usual, and broken up inlo a series of ezclamallon marks. The 
line is interrupted at the sutures and each Riripe swells out at the posterior 
end inloB knob, and on the sixth abdominal segment it la short, and suc- 
ceeded by a large, round, white spot, while on the first abdominal segment 
tbe stripe is represented bj two large round spots. 



The Youso Larva of Gabtkopacha ambhicaka. 

Found on an apple tree at Brunswick, Me., July 28. 

St(i0e//i(T).— Length, 17 mm. The head Is rather small, about tliree- 
fourths as wide as the body, rounded but flattened in front, bine slaie- 
gray, nearly concolorous with the body. The prothoraclc segment is 
much broader than the head, with a very large nnd prominent pale clay- 
yellow or tuteous lateral luhercle on each side, bearing nnmerous long 
gr&j hairs. Tbe second and third Ihorncic segmeulB each with two dark, 
flatleued, button. like warta cetilred with grayish. The sutures at binder 
I'dge of second and Ihird tboracic scgmenls respectively ar« stained with 
pale ochre-yellow or luteous. forming a transverse stripe which is partly 
visible when Ihe worm is at rest, but revealed more distinctly when it is 
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and about one-third as loog as the body is thick. The thoracic and ab« 
dominal legs are slate-gray, of the same color as the body. 

Life Histobt of Hbterofacha. bileyana. (Harvey). 

This caterpillar has been reared from the honey locust (Oleditschin 
triacanthoB) by Mr. Pilate (Papllio, ii, 67), while Prof. G. H. Frencli 
"writes that he has also found it on that plant. In response to my request, 
Mr. W. N. Tallant, of Columbus, O. , sent me early in August several 
young larvee, at Brunswick, Me., where its food plant flourishes ; and a 
year later he kindly sent me the eggs and larvee of this interesting form. 
Regarding its habits he writes me as follows : " Eggs deposited May 15. 
We have two and probably three broods per year. Eggs generally laid 
in a cluster or in a row or rows of twenty to forty. In confinement they 
-will be deposited on the leaves or branchefi, but. in nature I think they are 
always deposited on the bark, at least I have never found them on the 
leaves. *' The eggs hatched during May 25 and 26, not all simultaneously, 
and the description was made from the freshly hatched individuals, those 
ivhich had been out of the shell for about half a day not differing from 
one I saw creeping out of the egg. 

Bgg. — Length, 1.5 mm. Cylindrical, though but slightly longer than 
broaii. The shell is of a peculiar bluish white, the surface not highly 
polished, and under a Tolles triplet (about 12-15 diameters) it is not seen 
to be pitted, but under a half-inch objective, small, faintly marked hex- 
agonal areas can be seen which are quite irregular in shap^ and with a 
thickened or raised central area. The surface of the shell is of a peculiar 
porcelain texture and bluish white, with short, broad, curved, darker blue 
streaks. 

Larva, Stage J.^Just hatched. Length, 3 mm. The head is large and 
about one-third wider than the middle of the body ; it is broad, being a 
little wider in front of the middle than behind. It is of a pale horn color, 
with a broad dark median band extending from behind and ending at the 
apex of the clypeus, where it spreads out somewhat, slopping at the 
transverse pale band crossing the head, and which dilates at the end on 
each side of the head. On each side of the dark band is a parallel pale 
band which passes down to the middle of the front, and then curves out- 
ward at a right angle, dilating at the end. 

The side of the head is blackish, or rather the white portion leaves a 
large, much curved black band. The head la clothed with long, rather 
thick blackish and gray hairs. 

The body gradually tapers backwards from the broad prothoracic seg- 
ment which flares outward and upward in front. The segment is pale 
horn color above, rather naked. On each side is a piliferous tubercle, 
which is slightly larger than those on the succeeding segments, but not 
so well developed and prominent as usual in the group; at first pale, it 
afterwards turns darker, and it bears mixed dark and gray hairs, more 



Fu:ku4.] 



186 



[Much IT, 



nnmeronB Iban thMe on the sncceedinc ■egmenis. A. broad medlAD dor- 
ul tMod, encloslog ft fine, oarrotr, more or lew lotempted doraal dut 
line. Oa lop of the eecond and third tlioracic legmeiiti la ft brcAea Inoi- 
Tcise flue hlack line, ftod oa the ume siiiMiIon on each of th« Urst eight 
ftbdominal MgmeniB ere four mluate square black dots, Kometfrnn ooalee- 
ciog to Tonu two IraDaverse lleea. A broad lateral (almoM anbdonal) 
black band, consiatiog of a dark rounded otbI patch, on each aegment en- 
closiug a minute pale pUiferous wart. Below thU and on the tinder ^e 
■ he bodj is pale livid Beth color, including the ihutacic and abdominal 
lega. The haire In geaeral are short, rather evenly and cloaelj cropped, 
aodtbedoraalouesof quiieuaiform length, not solongasthehodTla ilitck 
and mostlj black, while the lateral ones are graj and spread straight out aa 
usual in the group, touching, or nearly bo, ihe surface the larva rests on : 
they are much more unequal in length than the dorsal one*. The anal 
lege are large and loug, rather slender, spreading wide apart. 

Slagt II. — Length, 9 mm. All molied June 1. The head is now 
scarcely wider than the body, which is now dull blackish bniwn. The 
niarkiaga are nearly as before, the two parallel whitish lines turning out 
at right angles opposite the u|)ei of the clypeus, which fs now white, »nd 
lUe Iront of the head beyond the eyes is wbilisli. The head la hairy, with 
dense gray hairs in Ironl. TLe bi'dy still tapera towards the end, and is 
now dull black-brown striped witli eight fine whiiisb lines; ol these the 
mu dorsal ones are very fainl, while ibe single subdorsal line is distinct, 
und in one or two, a day afier moiling, already stained with reddish 
oclireous ; below arc two parallel lateral whitish line*, the lower of which ia 
wrinkled. On Ihe eighth and ninth abdominal segments the two snbdoT- 
ta\ liuFB are broken up into two dols on eacL segmenL All Ike legs, bdh 
ibonicic and abdominal, are dark brown, llany of the short dorsal hairs 
are black, tliobc on the tides of the body longec and gray, as belore. The 
lateral proiliuraclc luberclee are well marked, a Utile larger Uian those 
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essential markings of the full-fed larva are now assumed. The clypeua 
is dark in the centre, white on the apex and edges. The whitish gray 
hairs are conspicuous and nearly conceal the thoracic and abdominal 
legs. The two dorsal yellowish dots on abdominal segments 8 and 
9 are now conspicuous. The larvae feed more or less concealed under 
and among the leaves in the breeding box, and this habit persists through- 
oat the larval life. 

Stiige IV. — June 15-16. Most of them had molted June 16. 

Stage II{t). — Summer brood. Length, 4.5-5 mm. Described Au- 
gust 6. The head is moderately large, considerably wider than the body, 
-which tapers gradually to the end. The head is densely covered with 
long slender pale hairs of the color of the head, which, like the body and 
legs, is a greenish yelh>w-brown or pale snuflf color. It is not easily to be 
seen while resting on the green leaf stalk of its food plant. The head is 
broad, full and rounded, with a median longitudinal dark-brown band, 
ending in front in a darker spot ; the head on each side is bniwn, sending 
a point forward towards the middle of the head, and a brown band along 
the side of the head to the ocelli, from which another brown band extends 
across in front to the side of the clypeus, which separates it from its fellow 
on the other side. 

The piliferous warts are minute, low, bearing several short, fine hairs, 
so that the body is quite hirsute. The lateral prothoracic tubercles, in- 
stead of being, as usual in the Lasiocampians, large and prominent, are in 
this larva scarcely larger than the others on the body. There is a faint 
dorsal median brown line. There is a subdorsal row of thoracic and 
abdominal piliferous tubercles, darker than the others ; also a broader, 
darker lateral row of spots, each surrounding a broad, flat, dark, pilifer- 
ous wart, connecting with the lateral dark band on the head. Below this 
is a narrower, paler lateral spiracular line, enclosing the pale, inconspicu- 
ous spiracles. The anal legs are broad and large, spreading widely. Both 
the thoracic and abdominal legs are concolorous with the body, and are 
densely hairy. 

In another larva, 7 mm. in length and better fed, with the body filled 
oat, the head was no wider than the body, as in the other, but the bands 
and spots, especially the dorsal and subdorsal ones, were more distinct 
than before. The subdorsal tubercles are flattened and enclosed in large, 
oblong, dark, longitudinal spots. The spiracular line is broad and more 
distinct, and below it, directly above the base of the legs, is a series of 
dark gibbosities. 

In a third larva of about the same age and size, the body is more red- 
dish than in the others. 

Stage III. — August 16-20, summer brood. Length, 17 mm. The 
head is narrower than the body, dull slate-brown, like the brown por- 
tions of the body. On each side of the vertex are two parallel, dull 
ochreoos brown stripes, soon becoming distinctly yellow, and opposite 
the apex of the clypeus turning outward at right angles and following a 
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stnnous cnnrae, and ending on ihe side of the head. Tbno li % T-shaped 
jellon patch on tlio djrpeup, which also Mods an obicnre jdlowMi Una 
oalward, \a a coDne parallel to ibe line abore. The labram la pftle ; the 
face verjr halrj', a* Ib the whole head. The body la dall, dark manganete 
or )n>n-brown. Tliere U a dorsal, nbacure, median, iiregnUr, reddlih- 
brown line ; alio two duU-yellmt, narroit Untt on taeh tide »f tht bodf, 
llie upper one of the tuo being tlie aubdorMt one, and mora at leM 
stained witlj reddish. There it an obeeure, broken, feUotoitk liiu aloag the 
bate of the Itgt btlow the dark tpiraeUt. Tlie prothoraclc icgment ii 
slightly swollen on the sides. The dorsal haira are ahort and floe, bnt 
along the lower part of tlie face, and ahin^ the side of each thoracic and 
abdominal Ecgmeol, Is a swelling from which arise dense, long, pale-gray 
halra directed downwards, much as in Qastropacha. The thoracic and 
anal legs arc dark llrld, and the body beneath is livid. The snrfcce of 
the skin in general h rough and rather dull in color. 

Stage /K— Molted August 83 and described a few honrs after. In 
Ihe larva iif the preTioua stage the left (T) anal leg was lojamd and 
shorter liinn the other; this defect was retained after this and the last 

Length, at Drat, IT mm. Tlie bead is now larger )n proportion than 
before, being a little wider than tbo body ; It Is somewhat bioish brown, 
witii tiie markings as before, but much more distinct ; Ibe two parallel 
lines on tiie vertex nut bo diffuse and reddish as before, but nearly black, 
and each enclosing a ianceol ale-oval, distinct, fleshy, whitish spot of the 
same color hb ilie two sets uf transverse, siauoiis lines below. The Ihcu 
lii-li>w ill pnle carneous ; and on the sides and in front mote densely hairy 



The body is of the same shape as before, siill tapering to the end. 
.M<ing ilie body extends a dorsal, redd tab -brown, diffuse line as before, 
liiit a new sysieni of markings appears in Ibis stage, coDstatlng of a *rt of 
fuiir im.itt tight doll, tteo on t,iek tide of the dorial median line. The pro- 
tUoracic shielil is now very distinct and coocolorous with the head, and 
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bright, transverse, deep-arcmge, irregular hand in the nUuree between the 
second and third thoracic and the third thoracic and first abdominal seg- 
ments. In the middle of each band is a black dot eitaated in the median 
line of the body. When the larva is at rest and the segments contracted, 
these two conspicuous stripes are not visible. They are evidently 
warning or danger signal8,like the showy, bright band of Oastropacha 
americana. 

Tbe anterior corners of the protlioracic segment are dull orange-brown, 
the segment itself being dull dark-brown, with no lines. Tbe median 
dorsal rather bright tawoy-brown stripe begins most distinctly on the 
first abdominal segment, and extends uninterruptedly to the base of the 
suranal plate. Tbe subdorsal lines, one on each side, are brighter ochre- 
ous orange, but are broken up, not only at the sutures, but by the trans- 
verse wrinkles, of which there are usually about five to each abdominal 
segment. The subdorsal lines or stripes are interrupted at the hinder end 
of each segment, next to the suture, by an irregular, squarish, light, 
tawny, ash p%tch, those on abdominal segments 7 and 8 being much 
paler and more distinct than the others in front. 

The lateral supraspiracular line is narrower than the subdorsal stripe, 
less ochreous, with a little more pale yellow in it ; it is irregular and 
broken, contains short, wavy, blackish lines and isolated dots, and dilates 
a little at the hinder end of each segment, forming a linear, light, pale, 
obscure yellowish spot opposite the light spots in the subdorsal stripe. 
Spiracles distinct, dull carneous, surrounded by a blackish-brown ring. 
An infraspiracular indistinct, wavy, narrow, tawny-yellowish, much- 
broken line, most distinct under the spiracles. Still below this obscure 
line the lateral ridge, which is quite broken, is marked with two obscure 
tawny-reddish, vertical slashes on each segment; one is single, and the 
other is slightly V-shaped, the apex pointing upwards. The suranal plate 
is ornamented in front by the end of the dorsal tawny or Scotch-snuff 
brpwn band, broadly edged with ochreous yellow, the rest of the plate 
being black-brown. 

The anal legs are dark-brown, with no markings ; the middle abdomi- 
nal legs are spread out laterally a good deal, so as to show from above 
almost their whole length ; the legs themselves are, at base, livid lilac- 
brown, the plantse pale livid, with a black chitinous streak on each side ; 
these peculiar black chitinous pieces are narrow triangular, with the 
slender very acute apex pointing upwards, and are distinctly visible from 
above. The dense hairs arise from the longitudinal folds of skin situated 
orer the abdominal and thoracic legs and corresponding situations on the 
other segments. 

The Youko Larva of Artacb rudripalpis (Feld). (A. pukctm- 

TRioA (Walk.).) 

A batch of eggs was kindly sent me by Prof. Roland Tbazter, from 
Oullowhee, N. 0., early in July, the larvee hatching July 9. The larv® 
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vera fed with Mk, mnple, raspberiT, willow, poplar, huul. roae, sninach 
*Dd flr leaves, but they did oot eat tliem. On beiog taken np, the freshly 
batched larrn spun a thread by which they let themsalreB down. 

Bgg.—RoanA, with the surface graaulaled ; of a dirty white, clouded 
with reddish brown. Tbey nre laid leparatelT in an Irregular hunch. 

Lana dirtetlj/ after HaUhirig.—^Fig. 22.) Length, 8 mm. Th« head 
is large, as wide as the pro'lhoracic HegmcDt, dark brown, with two tnuis- 
Tersely oral light-gray spots above ; along the tront edge of the eplcr«- 
nium is a broad gray stripe, and at the base of the labnim Is a transvetsv 
less distinct pale band. 

The prolboracic segment is very large, sligblly wider than the head, And 
from this segment the body tapers to the end. On each side of the pro- 
lboracic segment, and projecting outwards, la a large plllferoas amber- 
colored tubercle, which is three times as large as those behind it on the 
aacceedlug legmeois. Between these are two minute dorsal piliferous 
tubercles. On each side of the second and third thoracic Hgmeats ia a 
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-with iu cbaracteiB rather more exaggerated than in Clisiocampa, and per- 
haps much as in Gastropacha. 

Some details of the freshly hatched larva are represented in Fig. 23. 
ant, antenna ; mx, maxilla ; tl, a thoracic leg ; al, an abdominal leg, 
showing the planta and crotchets ; aV, another leg ; s, a spinulate seta. 
(Author del.) 



Explanation of the Plates. 

Plate V. 

Fig. 1. Dryocampa ruHeunda. Larva in Stage II. The line under the 

figure should he nearly one-half longer. Bridgham del. 

2. Sphingicampa bieolar. Armature, Stage I. For explanation of 
details and of lettering, see the text. 

Plate VI. 

Fig. 8. Eades imperialit. Armature, Stage I. 

4. Eaclis imperialis. Armature, later stages. 

Plate VII. 

Fig. 5. Cither onia regalit. Armature, Stage I. 

6. Hyptrchiria io, A freshly hatched larva, showing the eversible 

glands (^), etc. 

7. ByperchiHa io. Armature of the three thoracic segments, 

Stage I. 

Plate VIII. 

Fig. 8. Hyperchiria io. Armature of the last thoracic and abdominal 
segments, 1, 2, 6-10, Stage I . 
9. Hyperchiria io. Armature of the sixth abdominal segment, 

Stage II. 
10. Hyperchiria io, Spinulated dorsal tubercles of each thoracic 
segment, final stage. 

Plate IX. 

Fig. 11* Hyperchiria io, Eversible gland, with the adjoining spiracle, 
*P' > 9't ft gland enlarged. 

12. Hyperchiria, sp. from Mexico. Armature of final stage ; dor- 
sal tubercle of each thoracic and of the seventh abdominal 
segment. 

18. HemHeuea artemis. Spinulated dorsal tubercles of each thoracic 
segment, final stage. 

PBGC. AHBE. PHIL08. 800. XXXI. 141. T. PRINTED MAT 11, 1893. 
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Platb X. 
Fig. 14. StmileueayaBapti. Bpiaulated dorul tuberclM of each thondc : 
segment, AdaI stage. 

15. Ga$tropacha querei/olia. Scalet ftvni doraal tuft od second J 

thoracic Begmem of ihe mature larva. 

16. Oa»tr^>aeha qutrcifaUa. Flattened hairs from the lateral tuft .s 

of the second thoracic segment of the larva. 

17. Oatiropaeha amerieaaa. Flattened haira from the lateral taft 

on eighth abdominal segment of the matare larra. 

Platx XI. 
Fig. 18. Ooftropaeha amerieana. Flattened hairs from the lateral tnfU 
on second and third thoracic segments. 

19, HettTopaeTia riUj/aaa. Flattened hain from the lateral tuA on^ 

the second thoracic Begment of the mature larva. 

20. Acrongela Mttulifera. FlniteDCd halra. 

31. Cliiiaeampa amerieana. Normal hairs, densely splnulated. 
33. Arlace rubripatpU. Freshly hutched larva. Bridgham del. 



Energy ai a Fttetor in Orgitnie EeolulioTi. 

Be John A. Ryder. 

(fitfdsd btfore the American PhitoiopMeal Soeielj/, ApfH 7, 1893.') 

The fact that the energy developed by living hodiet la correlated with 
cosmiotl energy is now a rccngniied canoo of physiology. To give the 
pi'Oper empUssls to ihc purt pkyed by the energy developed within organ- 
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lei also proposed for the process of the development of the indi- 
the term ontogeny, genesis of the individual being. The displays 
rgy, in time and space, controling the process of development, 
acial and individaal, that is. the phylogenetie and ontogenetic pro- 
are now admitted on all hands to run more or less closely parallel, 
old characterii tend to reappear very early in ontogeny, it is explained 
lis is a case of reversion, atavism or palingeny. If, on the other 
a new character tends to appear very late in the ontogeny, it is 
aed that it is because such a feature was late in appearing in the phy- 
(tic or racial history, it is therefore said to have arisen from compar- 
r recent variations of the type form, or to be ecBnogenetic. The 
ation upon the germinal matter of organisms of these developmental 
Lcies to reappear in a certain sequence and relation, in time and 
comprehends what is generally understood by the term heredity. 
editary phenomena are therefore ontogenetic, and in so far as the 
repeat an ancestral history they are phylogenetie. That is, the ener- 
r individual development reflect or epitomize in the sequences and 
•ns of their display those which have attended the evolution of the 

8 far the use of these terms, which have become current and well 
stood in biological literature, seems to be justified, in that they stand 
formula which is so largely true in spite of occasional discrepant 
that we must accept these words as brief or shorthand expressions 

great biological principles. 

iptation of the organism to its conditions of life is now, as it always 
een, a very difficult subject. Some have supposed it to be due to 
ion of the potentiality of the gerniinal matter derived from the two 
or to Amphimixis, and that the individual variations thus produced 
were unfitted for survival were eliminated by natural selection. 
8 have maintained that there is more or less evidence of the occur- 
of direct adaptation or adjustment of the organism to its surround- 
veith accompanying variation, and that consequently the energies 
3ped within and without the organism had to do with the pro- 
)f adaptation and the origin of variations. The development of 
ations was, therefore, according to this latter view, a resultant cou- 
nt upon the interaction of two sets of forces, namely, those developed 

1 and also those developed without the organism. Natural selection 
3 case was also supposed to be operative as tlie agent eliminating the 

Weismann, Lankester and others have defended the first view, 
el. Cope, Spencer and even Huxley (the latter with some reserve, 
ps) have supported the latter opinion. Darwin himself was inclined 
) last to ascribe a certain influence to external agencies, and also to 
nd disuse, in doing which he showed his leaning towards what has 
his death been regarded as the more distinctly Lamarckian view of 
rigin of variations, 
f. Cope has sought to establish a recognition of the factor of energy 
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aa developed Id the mntinns of organUma and their pnxta aa an Kgency 1" 
Ibfl modiScation of tUe forms nud proportions of ibelr liard parts. 3n 
tills he has distiactlj fiillowed Lamarck, Spencer and the writer, hbA fo 
this Bgenry he lias applied the term kiattogioetU, which may aiso ^ 
written kiattogtng in order to mnke Its Anglican spelling conform to tK^sI 
of the very useful terms proposed bj Hieckel. 

nnfurlunately this term, Idnetogeny, does not embrwM a coDsider&li^i 
of all the forms nf energy ilist concern the problem of ndnplatlOD. "^^f 
only reason, lherefi)re. for InvRding this field of terminology is tbnt tb^^« 
app«hrs to be a need for another term which shall be more comprehensS- '^ 
and which elull apply to all the foriiiB of energy ioToWed in a etudy " 
adaptive processes, namely, the polential or static and the Mciual '■ 

kinetic. This will embmce both tiie enei|;y of rest or eqailibrium a — n 
tliat of motion or lack of equillbriuQ). The most general term that t^ ~ ^* 
be QSed for this purpose seems to be ergogeng, the etymology of whict^^* 
apparent. This general term, ergogtny, wiit Include not only kineloge^^^i 
but also Its anliiheaiB, ttaiogtny. 

If an orgunUm sufiers morphological modification in conseqoencu^ 
the display of the energy of motion, any modlBcallon thus cauwd wo^kJ 
be develnped kinetogenetlcalty. If, on the other hand, an organism *r -^ 
modified in such a way that the energies develnped by It were in a coi^^i 

tioD of statical equilibrinm, and, moreover. If its. specific form depeti c J ' 

upon Itae maintenance of such a statical balance, then any formal mo^^B' 
cation thus caused and maintained would be developed ttatogenetiea -^ 
If it is meant that energy has been concerned in producing a certain m -^ 
iflcAtion withouv specifying the kind of energy, snch modification mn^^^ 
said to have been produced trgogenetieally. Concrete illustrations ^^^^ 
however, be necessary in order to give a clear no^on of the very real 
ference that exists between the ino processes, namely, Haetogen]/ ^^* 

liotogeny, emhrqced under the xMIl liorn general term of argogatof. 




195 



[Ryder. 



arly stages of segmenting eggs are known by the thousand to the 
d embryologist. 

;hat these cannot at first be overmastered by either phylogenetic or 
;enetic forces, or by both combined, proves that the forms so devel- 
Eire, therefore, the resultants of the energy represented by the phylo- 
ic and ontogenetic or the sum of the hereditary forceb working iu 
onism against a recurring statical condition of the substance of the 
This statical condition reasserts itself at the close of every seg- 
ition, so that there is a recurrent conflict between these two sets of 
\ at every step of development. In fact, the round or oval form of 
;g is a statical condition of the germinal mass dependent wholly or 
illy upon its own surface-tensional properties. That this is gradually 
ome in the course of the ontogenetic process is well known, but it 
3 a fact that no known form of animal or vegetable development is 
pt from the influence of the interference of statical forces of equi- 
m, mainly those of surface-tension. In so far, therefore, as the form 
3 early stages of the development of an embryo are thus interfered 

such modiflcations are statogenetic. The great generality of this 
iple, therefore, becomes apparent. The generality of statogeny is, 
ex, coextensive with that of phytogeny and ontogeny. But this is 
.11. Every statogenetic state alternates with a kinetogenetic state, 
every new statogenetic condition is heralded by a kinetogenetic one. 
this incessant organic and organizing seesaw of processes that is 
rehended under the still more general term of ergogeny. 
;h must, therelore, be my excuse for adding this new set of terms to 

already in use, since they represent a series of processes of such 
rsality as to be of an importance second only to those of pliylogeny 
mtogeny. To illustrate in detail the great variety of phenomena 
which ergogeny and its forms, kinetogeny and statogeny, have to 
would much transcend the purposes of this paper. Only sufficient 
ional examples will therefore be given to show the far-reaching char- 

of these principles. 

the motion of Amaba proteus, kinetogenetic phenomena either alter- 
'hythmicully with statogenetic phenomena, or perhaps more correctly, 
constantly accompany one another in the course of the movements 
: by this very simple organism. The chemical processes within the 
iba by means of which its surface-tension is constantly being disturbed 
inetogenetic, since this equilibrium or statical balance of the plasma 
IS recurrently overthrown. This leads to a temporary rupture of the 
ce layers of molecules and an intrusion of new molecules from within 
)air the rent. When this is accomplished a statical equilibrium is tem- 
rily restored only to be followed by a recurrence of motion or over- 
w of statical equilibrium. This leads to the more or less fitful or 
rupted motion seen in these organisms. These alternating and con- 
ig processes also detemiioe the figure of the organism at every instant, 
tat ergogeny becomes, in the lowest forms, through its elementary 
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types or kinelogeny and slntogcny, roim-dclcrmTiiing or morpliogenetic 
Tbe development of Ihe figure of Iho Iwdy of Amelia proleui is niso pur- 
tiallj condiiinned tiy colicsioa Lo acljai:eiil aurfiicea, tind ia also, to soma 
exteuC, pulled upon as & semifluid maei by giuviiy and flattened. Ths 
vortical liiii of il9 own particles tUrough lliemselfoa also elOD|pttos it in. 
tlie dlreclion or its own uiotioa. TIiIe cmieea Ilia anterior end al Ibe 
organism to present B Icnse, rounded oullloe. wliily itn [MJsleriiT end la 
wrinkled, paplllKorin or uneven. The vorticul flux of parUcU-s in th« 
centre of tbe body of the organism Suw fHSleBt whtltiUjey gradually wovix 
glower towards tbe surface wlieru tbii ultimate and uulermoflt Inyer is uL. 
rest. Tliusiii every doiallof iie morpliology do wc discover tliai Amipl.ifc 
Is abaoluiely ihe creature of energy conditiooi. Itssbape at every iastnuQ 
ot lis ejilslence is determined crgogenelicully as we may sp^ak of Ilia 
foroi -conferring forces developed from wllliln as dlslingtiisbed from Iltusix 
of gravity, adbesion and cohesion that are 'ipcrailre from wiiluiut. Evtii. 
tbe ideally perfect form of vortex muliou uf tLe piinidei of Its subgiuDCtf 
is disturbed and dielorled by the ialerucllon of iliis uomplei set of forces. 
Moreover, since Uie pliyaicul properties of Ibo different species of Amu?- 
bolds are veiy different. Iheir kioelugeDelie and slalogenelic cbaraoleris— 
tica differ correspondingly, ao that their behaviors nru very different foi- 
tbls reason. The profound dlflerencee of form pruscuted byllieir pacrudo— 
podia are lo be partially acoiunted for on this ground, and punially oil 
the ground of lliu diflcring physical couslilullon of tlieir sulisliince. 

The plienomena of motion of plasma or cells may be geaenilly coniprV' 
beudwd iiudor iIil' Itriii njlokimlir, ilieir shiiitiil coudlllona under ilio^ 
term cylottatis. In ihe same way tbe active and resting stages of nuclei. 
may be regarded as karyokinttic and karyoitatic. The motion and rest. 
of itie cemrosomes of cells may be named as Iheir attrok-inelie and attro— 
sfafic cundiiions. These sU terms, one ol which is already in use, are pro- 
posed in order to connect tbo phenuuieniL ol cell division with ergogc-iiy iis- 
gencral. The origin of the moilon of the Amtcba is to be sought iu i\» 
own plasma ; It is therefore cyiokinelic. The alternating periods of qui- 
escence of Am<eba are cytosialic ; its aphericat form in the encysted cun — 
dltioQ is the leault of a perfect cytostatic equilibrium in every direction. 
These rceulis are also ergogenetic ; that is, ihe changea of con flgu ration, 
due lo motion are kinetogeoetlc ; those due to a condition of tcniporary 
staticHl cquilLbriuui are statogenetic. 

Osmotic processes in combination with surfuce tension and recipruCaL 
pressures devtloped against adjacent structures develop tbe most niani' 
fold cbangea of couflguration. If osmotic pressure is the same in every 
direction Nvilhin a cell or n luiiss of cells, a B|>hcricul Bgure results such ii» 
Ibulof Viilvox. If, on the other hand, the equal inierual pressures a ri; 
antagonl/.ud from without by unequal presaures at different points corre- 
sponding modilicatlons ol figure are developed. This ia illustrated In the 
moat manifold ways in the cells of plants and anlmala. Sucb modific*- 
lions thus caused are largely slatogenetic. 
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If motions of hard parts upon each other tend to alter or deform the 
^nodeling of the surface in a particular way, as seems to have been the 
^^aae with teeth, the process is kiuetogenetic. If the Uasal part of the 
^»ntcal surface of a pointed tooth liave its enamel organ folded under 
<M>nstraint during growth in a conical matrix into which it expands by 
growth more rapidly at its basal region than the walls of this matrix ex- 
pand, the result is partly kiuetogenetic and partly statogenetic. 

If the development of a blastoderm be conditioned by surface and in- 
terfacial tension in such wise as to cause it to conform to the configuration 
of double curvature of the yolk mass upon which it extends itself, the 
result is mainly statogenetic. If an embryo be pressed down into the 
blastoderm as the result of constraint from above during its growth, and 
the surrounding non-embryonic area is thus caused to be reflected over it 
more and more as growth of both embryo and blastoderm go on, an 
amnion is developed. This process is kiuetogenetic so far as the growth 
and reflection of the blastoderm is concerned, but statogenetic in so far 
as the permanent molding and retention of the figure of the amniotic cavity 
is concerned. It fin-rays are fractured or segmented in a regular lashion 
and in response to the exigencies of the motions of the fin, such a result 
is kiuetogenetic. If the calcifiable matrix developed about a notochordal 
axis be regularly segmented at points alternating with the intervals be- 
tween the myotomes by the agency of the motions to which such an^is 
is subjected during use, the result is again kiuetogenetic. If an originally 
globular egg be distorted into an ovoidal body within a tubular oviduct 
due to circular pressure, as happens in birds and insects, the result is 
almost purely statogenetic. An empirical mathematical formula may 
therefore be written for every variation in the shape of the common hen's 
egg for a curve which shall account also for its shape. 

If, as in the case of the double monsters developed in mcroblastic eggs 
due to karyokinetic disturbances, there is a strong intcrfacial tensional 
attraction between the germ and yolk substance, it is impossible to shake 
the first blastomeres apart as in the case of holoblasiic eggs, so that fused 
embryos or monsters only can be produced from such mcroblastic ova. 
Such a result is stuiogeneiic, that is, statical conditions in the meroblastic 
egg so far override the ontogenetic processes that fused monsters only are 
here possible, whereas in holoblastic ova in which the blastomeres can 
be completely separated twu or more distinct embryos can be produced 
from what had begun its development as a single embryo. 

So universal is this interference of the statical conditions of the plasma 
of segmenting ova with the ontogenetic processes, that not a single meta- 
zoan organism can be named the dcvelupmcnt of which is not thus marred 
in some way or other. It is often a long time relatively after development 
has begun that there is any obvious delineation of the embryo. In fact, 
this cannot take place until the statical energies of surface-tension which 
have kept the egg globular are overridden. In so far as the ontogeny of 
any organism is marred by statical oondiUons of energy -display, its em- 



RrderJ 



198 



[AldT, 



brj'ODtc form ta alio inodifled. Id bo far aa soch Btatlcal Interference 
alTecls the flgare of Itae organlim Itiey are morphogeaetlc or furm-deier- 
mialiig. In bo fur the figure of a doveloplog belog Is dliturbed or modi- 
fied bj' Btailcal agenclcB its figure may be said to be subject to Btauigenetic 
iuHuences. No eilatiag larval form baa eacaped tbe loOueoce npoD It* 
own Bhape of a constantly active statical equlllbrlnm of Ita owd substaoce. 
There 1b, thererorc, a constant struggle going on daring deTelopDaent be- 
tween the pbylogenetic and onlogeDclic forces, determlulng tbe sequence 
and relations of ibe successive cleavages of the egg and tbe staUcal eqai- 
librla that obtain amongst its several parts. Btatogenetlc processes are, 
tberefore, as constant and universal as the phylogeneiic and ontogenetic 
One may even go so far as to say that possibly tiie relations thtia lending 
to be eBtabliabed by statical cooditioDS may lead to become tranamlaaible 
as hereditary tendencies. Such indeed is the view upheld by Prof. E. B. 
Wilson in his remarkable paperon "The Cell-lineage of Nereis," " I have 
myself seen no less than tbree nonsecntive recurrences of the same stati- 
cal conditions in a flab egg, none of which can, for this reaaon. be defi- 
nitely proved to be purely ontogenetic. 

The iBceited eyes of insects are usually hexagonal, but not laTariably 
so. I have found triangular, quadrangular and hexagonal facets in the 
eyea of Tachinus. Now these different forma are due to dlBtnrbanceii of 
llie Btailcal condhiona oblaining between the individual ommatldla during 
growlli of ihe eye. If the pressure is tbe same from every direction lat- 
erally during growth, a cylindrical eye would result. It tbe lateral pres- 
sure is the same from gIi points at equn! distances apart around each eye, 
tlie regular hexagon will result ; should any two opposite pairs of tbe six 
pressures be leas tban tUe pressures from the other two pairs Irregularities 
in the bcxagooa will appear. If cylinders are grouped so that the aide of 
every one touched the sidi'S of six others, which may be done by bringing 
their tops into rows in three directiona, and if now each cylinder be In- 
creased in dinmelcr, there will be pressure developed In six dlrectiona 
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various forms of the facets of the compound eyes of insects arisen. So 
too the reciprocal marginal interference of the growth at six equidistant 
]>oints of the scutes of such forms as the extinct Glyptodonts, has devel- 
oped in such scutes a hexagonal configuration. In these cases growth is 
the kinetogenetic factor, and the statogenetic factor is the struggle to 
bring about an equilibrium of marginal pressures during growth, as a 
consequence of which a hexagonal figure results. 

The development of a cylindrical form of the body is also a case wliero 
an equilibrium is concerned that is largely statical in character. The 
tense condition of its fluid-containing cavities, such as the alimentary 
canal, will confer upon such an organ a cylindrical configuration ; so also 
in the case of blood vessels. It is indeed probable that the very form of 
the blood corpuscles or disks is discoidal in virtue of a statical equilibrium 
of their substance within the fluid plasma in which they are immersed, 
and that there is a double vortical flux of the substance of these disks 
from the centre to the periphery on both faces, or the reverse. This vor- 
tical flux is probably maintained by the exigencies of metabolism and calls 
for the incessant exhibition of a tendency towards a condition of statical 
equilibrium. In this way we may conceive that the thousands of millions 
of red blood disks coursing through our vessels are enabled to not only 
maintain their flattened configurations, but to also thus greatly increase 
the areas of their surfaces and be thus rendered more cflicient agents in 
the processes of oxidation and deoxidation. Here is a statical condition, 
as >ve may suppose, that has been adapiively developed through the 
direct expenditure of energy, by the matter of the corpuscle itself. In 
other words, our red blood corpuscles have, in the first place, and with 
the utmost probabilii}', acquired their present configuration ergogeuetic- 
ally. If this is true in the case of the blood disks of ourselves, it is prob- 
ably also true of the blood disks of all other forms. 

The globular form of the egg is a statically developed condition, so is 
that of the more or less nearly globular morula and also of the blastula; 
but in the latter internal osmotic pressure is also a factor. Even the brain 
shows in its earliest form the tendency to develop as vesicles under stat- 
ical conditions. Here its growth is the Iclnetogenetic factor, and the ten- 
dency for the hemispheres to be at first globular vesicles is owing to Uie 
statical influence of the substance composing their walls. Later, as thcuQ 
vesicles grow, ihey press upon each other along the median line when they 
present a flattened aspect towards one another from the operation of the 
same causes, and we at last have developed the *' hemispheres" of anato- 
mists. In this way it results that a single somewhat globular body is 
formed, made up of two halves. Under constraint within the membranous 
cranial walls the latter conform to this pressure of the growing brain- 
globe within and conform to its shape, so that a somewhat globular cra- 
nium results. Following in detail the evolution of the fissures of the brain. 
even these are developed khietogenetically through growth ; the pallium 
or cortex under restraint w^ ikall grows and shows a tendency to 
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liave itB wall folded lato rjdges, with interTenlo); fissures that tend, for 
aaaignable mechsDical lairs, to JoId one SDOih«r at an angle of 12(P, »• 
first poiDted out by the late Dr. A. J. Parker, and, fts it Mems to me, cor- 
rectly attributed by bim in part to ergogenetic infiuences. It may also be 
slionn that the heart, !□ the course of its development, gives evidence of 
belog subject to the morpbogeuetic iDfluence of ergogeny. 

The Hpiral or torsional form of many of tbe articnlar &ces of the ends 
of bones In the limbs of leriestrial verlebntes can probably be Bhown lo 
be associated with the development of torsional stiesa in locomotioa. 
That sucli torvioual stress is actually developed during the locomotion of 
terrestrial vertebratee has been conclusively proved by Prof. Allea from 
a careful study of the work of Muybridge upon animal locomotion. Upon 
every hand, tberefore, Ihcre h evidence of structure that has been devel- 
oped in confurmily with the condilious of the expenditure of animal 
energy. I have myself called atienlion to tbc fact Ibat digital reduction 
first began in the hind limbs or in those subjected lo the greatest stress, in 
leaping, by land vertebraics. The foreiimbs show this tendency later and 
in CDufurmity with the fact liiat they caanot become the channel for the 
dissipation of such large amounts of energy, impulsively, as the bind 
ones. Digital reduction and specialization is therefore to be regarded as 
having been induced and begun ergo genetically. 

In the course of other work I have liad occasjorv to call attention lo the 
fact that the foundations of the akeleloa were in every caae laid down in 
certain comparatively inactive, or, as I have elsewhere expressed it, ameia- 
bulic tracts. These tracts were either external, protective non-plasmlc 
envelopes or tbey were developed between the organs. In both cases 
they lend to lake the form of intercellular or circumcellular matrices, or 
as matrices laid down between organs. Meiabollem is nif In them every- 
wtierc because of the non-plasmlc and the non-metatiolic character of 
tliuir Hubatunce. Such matrices, iherefore, present from the lowest pro. 
tozoa up lu the highest melozoa tolerance of inert foreign matters withim 
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matrix is saturated with inert silicious or calcareous materials. This may 
be especially well shown in regard to the wonderfully complex shells of 
Radiolarians, Foraminifera, the spicules and skeletons of sponges, the 
shells of the eggs of birds, the calcification of bone and cartilage, etc. I 
therefore very much question whether there is a single skeletal structure 
anywhere to I)e met with, the development of which does not take place 
in some measure statogenetically. Especially is this true of the configur- 
ation of the skeletons of such complex objects as Hadiolarians, Foramin- 
ifera, etc., where surface tension cooperating witli the process of the 
gradual statogenetic saturation of the matrix gives to them their wonderful 
complexity and beauty. While such phenomena as those of the genesis 
of the heterocercal or upwardly deflected condition of the axis in the tails 
of fishes, or the downwardly deflected condition of the axis in Ichthyo- 
sauri are almost purely kinetogenetic, the multiplicity of factors concerned, 
statogenetic as well as ontogenetic and phylogenetic, must always be con- 
sidered and each given its due weight and importance in achieving the 
iiiorphogenetic result. That there is an absolute conflict between sta- 
togeny and kinetogeny on the one hand, and of phylogeny and ontogeny 
on the other, in the case of the development of the ova of multicellular 
forms admits of no doubt. All metazoa pass through larval stages in 
-which the statical condition of equilibrium of the plasma of the egg is 
gradually, in a great measure, overridden by the hereditary energies rep- 
resented by phylogeny and ontogeny. That there still remain traces of 
the efiects of kinetogeny and statogeny in the adult organism cannot be 
denied in view of the facts to be derived from the shapes of tissue ele- 
ments, and even of organs, as the foregoing paragraphs show. 

These few observations and reflections will, I think, at least make it 
clear that the terms ergogeny, and its forms of kinetogeny and statogeny, 
are justified, and that they stand for what constitutes a very important 
part of the machinery of organic evolution, the generality and importance 
of the influence of which is certainly not less than second to that of phy- 
logeny and ontogeny. The energy faclor or ergogeny left entirely out of 
consideiation must therefore seriously cripple the symmetry and com- 
pleteness of any general theory of organic evolution. 

Appendix. 

The introductory chapters to Haeckel's great work on the Radiolaria, 
forming part of the series of Challenger Reports, contains much that is 
suggestive in relation to ihe subject of this paper. Also papers by Dreyer 
and others in the Jenaische Zeitschrift, in reference to the ergogenetically 
developed forms of the tests of Radiolarians, Rhizopods and Foraminifera. 
The botanists have long since appreciated the importance of this subject, 
and Berlhold's Protoplasmechanik is an especially suggestive work. Sachs 
has also contributed to the subject. Much that is suggestive is also to be 
found in the Principles af Biology of Herl>ert Spencer, though his facts 
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are not invariably to be depended upon, owing to the very different inter- 
lirelatiODB now to be given many of them. Papers by Cope od the me- 
chanical development or the structure of the bard parta, teelh and joints, 
nre lo be found in Ibe Amtricnn Ifataraliit, Journal of MorphtAosy *nd 
Proc AmtT. Pkilot. See. Prof. Ilyalt has also published sevenl Import- 
ant papers on this subject, especially in reference to Holluska. Suggest- 
ive papers have also been publisbed in Ibis connection by Dr. W. H, Dftll, 
while Lang has considered Hie development of the shells of nnlTalve 
mollusks Irom a niecha no-physiological standpoint in bis L»hrbtiek d. 
YtrgMfhenden AnaContie. 

Purely physical papers by Plateau, Mensbrugghe, Quincke and others 
are also imponant as well as the experimenlal and biological results pub- 
lished by O. BiJtBchli and H. Vircbow. 

The subjoined list of papers by the author of the foregoing paper em- 
braces the principal part of what be has published upon the ergogeuetlc 
development of morphological characlers in the animal kingdom : 

On the Laws of Digital Reduction, Am. Naturalist, 1877, pp. 608-607. 

Kature, xvii, 1877. p. 128. 

On the Jleclmnical Qenesis of Tooth-fomiB. Proc. Acad. Nat. Sciences, 
Philadelphia, 1878, pp. 45-80 {Abstr. by C. N. Peirce). 

Dental Cosmos, si, 1878, pp. 46.'>-473. 

Further Notes on the Mechanical Guncsis of Tooth-forms, Proc. Acad. 
Nat. Sciences, Philadelphia, 18711, pp. 47-31. Review of by E. D. Cope, 
Am. Naturalist, 1879. pp. 440-440. 

On the Origin of Bilateral Symmetry and the Numerous Segments of 
the Soa Rays of Fisbea. Am. Naturalial. sill, 18711, pp. 41-43. 

The Gigantic Extinct Armadilloes and Their Peculiarities, With a Res- 
toration. Pop. Sci. Mouibly, xiii, pp. 139-145. 4 tigs. iDiscuaaes the 
jiiecbanical genesis, degeneration, and coalescence of vertebral centra.] 

Tlie Significance of the Diameters of the Incisors of Rodents, I'ruc 
Acad. Nat. Sciences. Philadelphia, 1877, pp. 314-318. 
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On the DeTclopment of the Cetacea, etc., Ann. Rep. U. 8. Com. of 
Fish and Fisheries for 1885, pp. 427-485, PI. iii. 1887. 

A Physiological Theory of the Calcification of the Skeleton, Proc. Am. 
PhiloB. Society, xxvi, 1889, p. 9. 

IThe Polar Differentiation of Vol vox, etc.. Am. Nataralist, 1889, pp. 
218-221. 

The Quadrate Placenta of Sciurus hudMonius, Am. Xataralist, 1889, 
pp. 271-274. 

The Origin of Sex, etc.. Proc Am. Philos. Society, xxviii, 1890, pp. 
109-159. 

The Placentation of the Hedgehog and Phylogeny of the Placenta, 
Am. Naturalist, 1890, pp. 376-378. 

A Geometrical Representation of the Relative Intensity of the Conflict 
Between Organisms. Am. Naturalist, 1892, pp. 923-929. 

On the Mechanical Genesis of the Scales of Fishes, Proc. Acad. Nat. 
Sciences, Philadelphia, 1802, pp. 219-224. 

The Principle of the Conservation of Energy in Biological Evolution ; 
A Reclamation and Critique, Proc Acad. NaL Sciences, Philadelphia, 
1892, pp. 455-408. 

The Inheritance of Modifications Due to Dtsturliances of the Early 
Stages of Development, Especially in the Japanese Domesticated Races of 
Gold-c&rp, Pruc. Acad. Nat. Sciences, Philadelphia, 1893, pp. 7.V9L 



The IfeeJkanieal Oene$u of the Form of the FowC$ Egg. 

Bg Johm A. Rfdtr. 
{Bead hef^re the American, Fkam^hkaL Society, AprU 21, IH'jZ.) 

The ooDftgantioo of tft^r oatline of the ben's et^g is determined app^r* 
ently by mcciAoical Means while the egg-Aeiiibraaes and sb^ll are in 
proo»s of IbnBatioo vitkin tJie oviduct. 

The condiUoss, al:er tke puAage of the ovam or yolk proper into the 
oviduct, seem to be aboQt as fr^Skrvs : 

1. In tJie QpfKr part of titf ovkloct tbe a!bQo»ni is Uid dz/vn n\i'fU tb^ 
yolk by tbe activisy of tbe aUnjaMm-^eeretuag lAfy^Jir*^ Vfm\n% lUtf wall 
of the duct. Tkii albcsM* m laid down in ftio^^ici^Kve !ay«mi, a« is pr^/v^^ 
by tbe ttractore of thtt albsmea aad cbarajar, wh^t^n iMjm; are ftmciLtnUuA 
bybeataad tiwBCvila^T&aiiectMPBSL This '»aii;ft:»^ioo of tb^ albtjia^m U % 
resoli of the fcfcaak il r«£asaoftff tbat tbe yo'!k w^^.^a %/» %h^ *nfffmt»Ain% 
albaf - afrwfliii; maJM/UA, *m4 tbst str^bcf-sr*: of '.iu^r aCJ^nM^ m m^st^l^U' 
icallj CHMoL IW rfcahnry are pnd'v>r>'t a^ t2;>e 1;%$ ^j^^im *4 aM^MM>r« 
im tkc aiHif taiiBi mmd m mdrMtbot of tbe yol^. Tb^ twis(i*j|^ // tb« 
iiaidbHiBAr casMi Cm- tbe 7«»ftM tbat -Uk; :w^ of tb^ d^ 
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at opposite poka of the yolk lb in opposite direcliona. This could n-« 
occur except under conditiona of rulntion of llie yolk or true egg duricM 
tlio early steps of its passage down the oriduct. The IswniriE of the cU : 
lazte are in it continuous spiral anwll audi as ia developed by a Ibin Hram 
inn rolled upon Itself, svcb as n scroll of paper. This would aeem '« 
provo that Ik rotation of the forming egg was necesBary in order tu gi^ 
rise to the phenomena described. 

3. Tbe meuibrana pulaminls is deposited in the lower portion of 1K^ 



oviduct. Its fibres a 
showing ihnt they ir 



9 ceniented together where lliey c 

St be formed in :a plastic condition. 
B laminated, ahowlog that, like llie yolk, It is 
laminic of which are deposited in succcssiOD. It Anally covers the eotL 
egg and albumen as a secondary egg envelope, and possesaM certain cU^ — 
ftctoriatlc traits of figure, firmness and elasticity. 

3, From the beginning of the procosa of the development of the ae— — 
ondary egg envelopea in the oviduct there is circular constraint aroucz;:^ 
the yolk and albumen owiug to the tufaulnr shape of the ovidiK- " 
ilsclf. The walla of the latter press upon the contained egg eomewL- ^^ 
after the manner of a broad elastic girdle. This pressure around the e ^^ S 
elongates llio whole mass in the dirpctioo of lUc long axis of the oviduc^^ 
If this pressure of the elastic walls of the oviduct ^ 
with perlaiBlBla of the oviduct, in other words, were the forming egg -^ 
remain at rest within the duel, it would be deformed only from a spherica* ^ 
to an i:lli|Mic(il figure. TliiEt rpstrivint is least iil llie ••mU of ihf; nis =s=^ 
where it tends to be extended into the lumen of the duct. This elast 3 
annular compression of the forming egg within the oviduct may be r^^^ 
garded as tbe true cause of the deformation of the hen's egg towarda ^ 
stable elliptical configuration, while still in the plastic stale. 

4, After thecompletionol the membranaputarainisathird homogcneoi^ - 
layer iadeposited upon the latter in which the shell la formed. This shell J^^ 
deposit consists at first of isolated circular nodules of calcareous mutter — -^ 
that only become fused together at a late stage of their deposition ; when i^"^^ 
fact they commence to become crowded agaiosloueanother and pressed in t*^:^ 
close contact as they enlarge from within outward. Previous to this (\isioc'*-" 
the shell is flexible. If an egg is prematurely laid with an imperfect sbell, a-^^^ 
every farmer's boy knows. After tbe fusion of these minute calcareou^^"* 
plates Ihe shell bocomea rigid, as seen in a fully matured egg. It is probabl^^ 
that a certain diirerential of pressure has been maintained at opposite end# 
ofthecggduring the formation ofthemembranaputamiois,lhe matrix of th^ 
shell, and Ihe shell itself that is instrumental In giving to the hen's eg^ 
and birds' eggs in general their particular forms. Thia dllTerential of pres^ 
sure at opposite sides of the elastic girdle formed round the egg by ih^ 
oviduct is caused by the physiologic ill necessity of propelling the egg" 
down Ihe oviduct, or, in other words, is due to the fact that the egg i» 
moved along by forces developed within the wall of the oriduct itself- 

As this ditfercniial of pressure Increases on one of the sides of the OTidncal- 
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girdle round the egg will the form of the Utter depart more and more 
^widely from th« figure of a true ellipse and become more and moreovoidai 
^r egg-shaped. 

The problem of the development of the figure of the hen's egg is one 
^hat may be very easily dealt with mathematically. In fact, judging from 
the great variety of variations of form presented by eggs it is probable that 
^ different equation would be required for every case, thus showing that 
the fiirces operative in the process were themselves variable, a result 
which is a priori most probable. The pressure preventing the passage of 
the elliptical mass down through an elastic tube must be developed 




largely in the form of friction, and the resistance of the walls of the ovi- 
duct to dilation. To overcome this a greater pressure must be exerted on 
the elliptical egg-mass at a point above its minor axis thanbelow the latter. 
This will tend to squeeze part of its substance, since it is at last enclosed 
in an elastic capsule before shell formation takes place, into the lower or 
larger end of the mass. In this way the ovoidal form of the egg seems to 
have first arisen. The mechanism by which this is accomplished can, 
however, be best understood by means of a diagram showing the manner 
and conditions under which the forces involved cooperate. 
If the wall of the oviduct Oo is supposed to conform to the shape of 
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ihi- egg ftnd lo be clo"ed In front ntnl behind il, iti a loiigiiudiDftI sec* m*in 
o[ (he egg in place in tbo "I'lduct, we slmuld oIiIilIo « dlogmm* soiiiew a.&nE 
like the foregoiog. The mitjonixis of ibe egg coincides wiib;r, wUich ii» «^)- 
iluuedUalso coincident witli t.lio cIobcJ lumen of Uieovidnpt. T lie mi ■"■.or 
■Kisy la IronaTerse to llie utiiIucI. If it is souglilla nioTB the egg wi«,»»iii 
III" oridnct, dilated as it Is, at tlie point wliere tbe egg liea. a. certain %.■» wo- 
puliive force must be developed annuinrlj by tbe circular flbies in v. Its 
Willi or the duct. Tbia requires tbnt tbe force eierted from z' toy »'ft»'^' 
be grenlcr llian lint exerted fnioi x lo y, else tbe egg will not bo mr*"^^** 
nl'iog I in ilie direclloo of e. This implies tbnt llie annulnr muscular «:*■*"'•' 
In Tlie whU of tbe oviduct shall contract wltb greater energy from xr '^ lo 
p tlinn from x lo y, but as n mailer of fact ilie egg is not ellipUtMl so «. *aai 
tb« major axis X ii cut into unequal parts, 7' and o z hy Ibe axl ^*- 9- 
Since this true, if the annular muscular coat of Oc be of the same th S ^=^^- 
ntm thmugboiit its length by llic very conditions wbleh now iibtai mr:»- '" 
reitpeol of ibe sliilical equilibrium of the figure of the egg. It woultl. w I -»-«>n 
the almultnneoiia contmcllon of those parts of tbe wall <if Ibe 



a through tbe I 
>t happen and n 



ng axis a of 
I only aeek 



;l with it, he impelled down tbe Utter, or in the direction nt e. 
stuled above, however, that bo long as the egg cimlents were not oonS 

10 a rigid envelope and were ut rest within Ibe duct that tbe flgur 
equilibrium would be an ellipllcAl ' 
nuns. Now this is Just what does nc 

GDtise for such a departure from the elliptical Bgure in ibe added pn>] 
li.11: force wiiidi must be iipplied at (irip f>idi> of ji in ordtr Unit tlif .. » s 
miiy be moved al all. If the fluid mn^s is not rigid the very applies 'LB ' 
of Ibe greater force on one aide of }/ will cause the elliptical figure of ■■ 
longitudinal section of the mass at real lo pass into an ovoidal one this ^ 
slant the mass is put into motion. This simple slalemeut of the fact.^* 
Id (lie conditions which obtain will make it self-evident thai the f< ' * 
which causes an egg 10 become ovoidal within the oviduct is developec-''' 

a diflfereniial of force manifested between two immediately adjacent *^ 
nubir segments of the duel and on opiMiaiie aides of y. 

'Ilie geomelrical demonstration of lliia fact is so simple that II will f'' 
seat no difficulty 10 any one familiar wiih the rules of elementary geome«- ' 

11 two lines a' a and b' b be drawn parallel lox through !/, so aa lo toa-^* 
ut cillier end Ihe outline of the semicircumference of the egg aud o^^ 
nates be then erected, as ac' and b e' and a' e" and b' c", four rectan^^ 
will be formed which will completely exhibit the quantitativeantagonS- ^ 
rif tiie forcirs developed symmeiriciilly upon either aide of y or of i. 't 
two rectaniiies, a' <i' e" and b' d" c" a are greater in area than the V ^ 
liiiigliia a d' e' o and 6 d" c' an the other side of y. The sum of ^^^ 
dia;:<inats u' and b' of the lirat pair to the left is greater Iban thac-- 

<i u and J <i ot the aecimd pair lo the right of y, therefore the sum of • — 
fi.rmer as representing Ibe propelling energy developed by Ihe pressi— -^ 
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of the oviduct from x' to y must be greater tbau the sum of the first pair 
represeuting the resistance developed by the walls of the oviduct from 
y to x. It is this difference of annular pressure thus developed between 
ce^ and y along the curve and y and x along the remainder of the same 
curve that Is responsible not only for the energy which propels the egg 
aloDg the oviduct, but which also deforms it while in a plastic condition, 
l3efore rigid membranes are deposited over it, and causes it to permanently 
Assume the ovoidal figure so familiar to every one in the form of the hen's 

Pursuing the analysis furllier, the composition of forces developed from 
fir' to y would take the direction c. Those from y to aj would take the di- 
xection d. A similar set would be developed from the two inferior quad- 
Tan ts below X, but these we may neglect, since they are of the same value 
exactly as the pair of antagonistic energies already considered and devel- 
oped above the axis x. Since c > d the tendency will be for the mass to 
\}e propelled in the direction of e and there will thus be a second compo- 
sition of antagonistic forces in the direction of e which will not only propel 
the egg along the oviduct, but also tend to deform the egg-mass prior to 
its becoming encased in a rigid egg-shell. 

The development of the figure of the eggs of birds is therefore in all 
probability a purely dynamical problem or one in which energy is applied 
in a definite manner to the plastic surface of a mass In statical equilibrium 
within the oviduct. The moment motion is set up to propel the egg 
through the duct the forces operative in determining the figure of the as 
yet unformed shell depend upon the physiological activity and condition 
of tone of the muscular walls of the oviduct which must first deposit the 
membrana putaminis, the figure of which as a somewhat elastic closed 
membrane is determined as here supposed. This in turn definitely deter- 
mines the figure of the shell, which is deposited upon it. In this way it 
can be shown that the interplay of energies developed by the soft parts or 
oviduct have determined the conformation of a hard part or of the shell. 

The shell itself is, however, deposited by a process involving the devel- 
opment of a statical equilibrium which is finally satisfied when the devel- 
opment of the shell has been completed. What is meant here is that the 
shell -matrix is a non-cellular colloidal body which has a strong attraction 
for soluble, inert, earthy substances such as lime salts, circulating in the 
fluids of the body. These being particularly abundant, partly as excreta, 
in the vicinity of the cloaca, near which the shell of the eggs of birds is 
formed, the source of the supply of these matters is not far to seek. These 
soluble but inert salts are attracted by this colloidal matrix which they 
finally saturate when the shell may be said to be completed. 

The shell of the eggs of birds has therefore probably been developed 

statogenetically, while the figure of the shell has been developed kineto- 

pcnetically. Both factors are, however, ergogenetic, that is, form and 

structure has here been developed by the expenditure of energy. 

That there has been great variation in the mode of exhibition of the 

PROC. AMER. PHIL08. 80C. XXXI. 141. 2 A. PRIKTED JUHE 80, 1898. 
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kiDctogenelic fector in the development of the shells of eggs is prored bj — 
tlie fact that the latter varj in form very widely. Bo much Is thia thtt:= 
case that a dietlnctly different Algebraic formula would hsve to bo worked- 
out for every variation of the fiirm and size of eggs laid by even the same 
bird. If the very alight disturbances of the coanterpolie of the eoergiea 
on either side of the axis y whicli condition and determine the flgnra of 
such a body m a hen's egg are sufficieot to produce the remarkable wi- 
atioDB which we may see by tiie thousand in any marketplace, how slight 
must be the disturbnncee of the interplay of the living enei^ies that need 
to be set up la living bodies In order to produce the endleM Dumber of 
variations that they preseot. If the figura of the hen's egg is dependent 
upon the mode and condition of the equilibration of forcos developed 
within an oviduct, wiiat reason is there to doubt that plutic organisms 
are so modified, only in ways a thousand times more complex and difllcult 
to unravel and explain. 

The application of tlie principle here developed is veiy extensive, tt 
applies also to an eiptanation of the oval and ovoidal forms of the egg« 
of many animals that are manifeaiij due to causes operating in much the 
same way. Those of many insects at once occur as a caae in point. The 
elongated blastocysts of mammals growing under a condition of annular 
constraint within a tubular uterus or uterine tubule are other cases that 
illustrate the same doctrine. The foregoing discussion also clearly ex- 
plains why it ia that the blunt end of the lien's egg comes down the ovi- 
duct as its foremcst portion and not the sharp end, as ono would be lad to 
suppose, were it not positively estahiiahcd that such is not the case.' It also 
makes it evident that variations in the Hgure of the eggs of birds are due 
to llie exhibition of varying quantities of energy and to different condi- 
tions of activity of the walls of the oviduct during the formation of the 
secondary egg envelopes, in the thus protracted process of oviposition. 

One may be further permitted to surmise that in its nearly completed 
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crude egg-burrow only, without subsequent parental care, as in the case 
of Pilyophis, was constructed. We can thus understand that the often 
elaborate and intelligent nest-building habits of Aves were preceded 
by the far cruder and hastier and simpler nesting habits of the Reptilia, 
which, on account of the phylogenetic relations between the two groups, 
should, on a priori grounds, be the case. 

The origin of tbe egg-shell of the eggs of birds and reptiles may there, 
fore be traced to physiological causes acting automatically under the con- 
trol of those instincts or intelligent eftorts at self-preservation and 
protection extended by the parent to the young even while still in the form 
of the outwardly and apparently quiescent condition of the egg. The pro- 
longed retention of the eggs in the oviducts must have begun in reptiles 
where the whole laying of a season is found to occupy the oviducts at one 
time. Such prolonged retention would distinctly tend to develop a shell 
owing to the operation of agencies that we can in a great measure trace 
and specify as above. Such a retention of the ova whhin the oviduct for 
a period would also distinctly tend to develop the amniote placental and 
viviparous forms of development, provided the retention of the eggs was 
from any cause prolonged. There is, in fact, much evidence to indicate 
that eggshells or secondaiy t%g envelopes were, in the first place, evolved 
because of the prolonged retention of the eggs within the oviduct by the 
^vary female for purposes of protection. Such a prolonged retention of the 
eggs in the oviduct was only the prelude to the evolution of placental 
viviparity and to the highest forms of parental care as exemplified in the 
liuman species. Both processes were, therefore, adaptive as they were 
also manifestly superposed in the order of their development. The 
mechanical genesis of the amnion was begun in fishes, and was completed 
amongst higher forms. Its conditions have been in part traced by the 
present writer and Dr. T. W. Shore. In the same way the successive 
steps of the evolution of the allantois may be traced. It may accordingly 
l)e shown that the lines of demarcation between egg-laying and vivip- 
arous vertebrates are in large measure arbitrary, and that if the evolution 
of these processes be carefully studied, direct and obvious connections 
can be established between both. Not only is this the fact, but there also 
now exist sufficient data to establish upon a tolerably firm foundation the 
doctrine that the various types of placentation are developed as the results 
of direct mechanical and physiological adaptation. The evidence for this 
appears quite as clear as that which has been adduced above in regard to 
the dynamical method and mechanical conditions under which the fortn of 
the eggshell is determined in the oviduct of birds. 



\ 



Biiur] 210 pii. T^^• 

2rott» on the ClauiJUation and Taxonomy of the Ttttitdinala. 

By O. BauT, Univenity of Chieago. 
(,Rtad before tht Ameriean Philoiophieal SoeUtg, Man S, 1S93.) 
L The Ttpe op Htdromedcs* tectifera Cope, witb Qbitbkal I — ^ O"" 

BERVATtON'S ON THE QENUS HtdROUEDUSA AHD THB Cl.*BaiH(» ^^ '*■'' 
TION OP THE PLEURODIRA. 

Through llie klDdaeu of Prof. E. D. Cnpe, I hare received for ezamirm > -^li^ 
tioQ ihe lype Bivecimen of Ilgdromeduta leetifera Cope. The carapace ^^^3* '* 
totally different from Ibat figured by Bouleoger " ai Hydromeduta tKtift^ ^ ^«ra. 

1. Otteological Differtacet, — la the diagaosis of fljdro nuduJa Boaleo^^ fSger 
states the niimher of neural hones as seven, and in the figure mention X"* ^>oed 
seven arc shown. In the type specimen there are only bIx neural bonw " '"^i 
allowing pleuraliaTand 8 to meet in the middle line. The neurali ao "^ 
mucli more slender than in the specimen figured by Boulenger. The I!e K^ ''"' 
neural ia 39 mm. long and oztenda to the second pleural, excluding o^^v crseu- 
rale 2 from pleurale 1. The flrst neural mejBures 6 mm. In front and ^^ ^^ 
mm. behind. The second neural is only in coDneciion with pleurale ^^1, 
The sixlli neural bone is placed between the flith and sixth pleurvlia. Ti "-■- '"* 
pleiimlia t! do not meet in the middle line, but are separated by the six ^^^ ^"^ 
neural and the seventh pleural of tlie right side, which touchea (lie Bii~ ^^- 
pleural of (lie left. The first peripheral (marginal bone) is complete' ^^-^'^ 
excluded from the second pleural ; It is placed between the nuchal at^ .^nd 
the second peripheral. Kotnithstanding the carapace meaaurea oi ~^^ '^*' 
curve 20 cm. in length, it is not fully ossified ; there are Bmall fonianell ■" '^''^ 
on the side bctweeu tlie pleurals and peripherals and also between \\M ^'"'^ 
plastron and the peripherals. 







belong to tieo difertnl tpetiet. This is M once seen from llie si 
■of the gquamoBal iintl rronial. 

In the specimeD of Peters tiie poBlfrior oods of the frontala nre very 
lender aad not connected w'rih Ihe very ilender inner branches of ihe 
lUamoanU. In the spcciiiieu of Wagter tlie posterior enda of the fruntals 
11 developed and united with the inner branches ol the squainiisiiiB. 
is It frontosquamosal arch in Wagler'a apeciinen, but there is unlj n 
I praoccipilo -squamosal arch in the specimen of Peters. 
UnfortuoBlcIy, Ihe skull of the type of Uydromeduta Itctiftra Cope Is 
not preserved, and it is tiierefore impossible to determine whether one of 
ibe specimens ngured by Peters and Wagler belongs to this species. In 
■pile of the pnpers of Dr. Oiintlier and Buulenger on the subject, It ia 
jtfw again as tiiidecided as ever. Fnnhcc studies have to decide nhoui it. 
Tht chaTiieUrt of the genua Hgdrametlusa Wagler. The skull of Hy- 
imeduaa shows a peculiarity which separates it widely rrotn its allied 
Clielys and Chelodlna. In Hydromedusa Ihe posterior naeal open- 
ings are of enormous ai^e and lUe pUrygoitU fortu their posterior and inner 
border. In other words, the palatines have no inner process ut all to con- 
nect the vomer (Peters). This seems important enough to place Hydro- 
medusa in a separate family. Hgdroiaedaeidm, with the following charac- 

H^ dromeilutida. 

A ilender piirUto iquamotal-, or rapraoccipito-iquamotal arch. Piiiteriot 
li optiiingi bounded by maiillarj/, filiate, pterygoid and tonur; frontnlt 
It; na§att free ; prematillury doubii. 

so propose lo establish separate fun) ill es for both Clielyi and C/ulo- 
with the ftdlowing chamclers ; 

Chilyida. 

A. Mtrong p'lrietotqaamotal arch, Putterior nasal openings bounded by 
ciltart/, pnliite and vomer ; fronlali double, no free niitaU; premarHlarg 



'o paritto-tquamotal arch nor lupmaeeipilo-sguamoial areh. Poittrior 
wot opening* bounded by mamillary, palate and tomer ; frontal tingle,' 
It free ; premaiillary doable. 

The other genera of Ihe Clielyidie, lu the sense of Boulenger, nre : 

Bhinemgii Wngler, 1830 — Phrynops Wngler, I830^HydraapisCBIgr.) 
t-RUlnemyaCBlgr.). 



II on Ibe Oeucnt Uydraipli a 



I. Uofplt . Vol. Ir, l?(ll. p. 352. 



Emydnra Bonaparte, 1830.* 

BUeya. (Gray pirt, 18U7) Bouleogor, 1B59. 

Tiiese I pUce all in one family whicU I call Rhlneniyilldm. 
Rhiiumsdida. 

A tUn<Ur or brand parMo^nqaamiiiil arch. PatUrior nital ftptaingn 
boaadrd by maxiUary, palatt and vouur ; frontal double ; nnaati frte i pre- 
TnatiUary doable. 

The Clielyidw, Chelodiuidfe, R liincmyditlsB and Hyd mined usldfB form 
one aalural group of ilie Plcurudira, nliicli bus been ulrcndy ustablislmd 
hy me in 1887,t I'm willioul proper name. I propusa u. cull il 
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maopla»lron ; no qaad- 
the ramilieH Pelo- 



F^h and tijhtk etrvical verttbrm bSeonetx; 
ratojugal; wn«r prtnent and complete. 

Tlie HSQund gruap uf tlio PIcanidIra, which coatali 
mcdusidu' nnd Pc>docueiiiidtda>, maybe called 

Pklomedctsoidc*. 
Sfeond eertkal bieonses ; a mftoplailron ; qutiratoj'igal prenent ; i 
Tiuti'MTttary or abunt, 

Prlomein»iAi, 
Q'ladrirtojiiijiil iHthoiit connection wUh pariet-ilt. 
I'domedata Wiigl., StemolluErut (Bdl) Gray, 

PeilocMmididiji. 



Quiidratnjagal in 
I^doenemit Wiigli 
Erymnochclye Dm 



<i teit/i parUtalt. 
: Pdtvetphnlus, Dum, and Bibr. 



Vomer leetl decdoped ; 
m(»opti< stroll proeiit, 
Jiinuiiry 10, 1392, 



'11111.4. aiiK'iii.- nhlcli 



F'l-nl;/ Bothrtmydida.l 




asal bo 


net ; dentarUi co 


9Stified ; small 


'uuiptilici 


d by Bouleiitfet. 
11," I'urtacliuiig, 11, 2 
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ioa.i Fossil Tortoise, 
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II. !NoTEs ON Some Types of the Testudinata Collected by Spix 
AND Preserved in the Zoological Museum at Munich. 

Hhinemys. — In my note on the genera Hydraspis and Rhinemys (Am. 
jN'aturalUt, May, 1890), I have stated that the number of the neuralia in 
JRhinemys rufipes Spix, the type of Rhinemys, was not yet known. I 
liave now examined the type specimen and have found that the number 
is seven. All the pleuralia 1-7 are separated by the neurals ; the pleu- 
I'alia 8 alone are in contact. 

^mys erythrocephala Spix, 1834. 

An examination of the type specimen shows that this species is identi- 
C3»l wiih PodocnemU unifllis Troschel, 1848 ; the name Podocnemis erythro- 
^ephala has therefore to be used. 

^mys amazonica Spix, 1824. 

This species is nothing but the Podocnemis sextuhereulata Cornalia and 

the BartUttia pitipii Gray, and the name Podocnemis amazonica has to be 

xised therefor. The skull shows so considerable difierences from the other 

species of Podocnemis that it seems justified to accept Qray*s generic 

term BartUttia for this form. 

The type specimen has six neuralia ; in the specimen figured by Bou- 
lenger seven are present. 

I have to stale here that these facts were fully brought out already by 
Ibe late Prof v. Siebuld. The labels written by him give Spix's original 
names and Troschel's and Gray's names are added respectively. 

I am greatly indebted to Prof. R. Hertwig for the permittance to exam- 
ine these interesting types and to Inspector Will for assistance given 
during the examination. 
MdNCHEN, August 1, 1892. 

III. The Genera of tue TRiONYcniD.E. 

The generic name Trionyx was established by E. Geoffroy St. Illlalre 
in 1809* (or 1808 f). Schweigger X had introduced the name Amyda in a 
MS. handed to the French Inslilut in 1809. 

Geoflfroy mentions the following species : 

2'rionyx subplanus Geoffr. 

(egyptiacus Geoflfr., Testudo triunguis Forskal. 
aiellatus Geoflfr., Testudo cartilaginea Boddaert. 
*' cariaatuB Geoflfr., one of the American species. 

•Geoflfh)y St. Hilaire, E., " M<^moIre sur les Tortues molles, nouveau genre sous Ic nom 
de Trionyx et sur la formation des Carapaces/' Ann. Mu8. Paris, xiv, 1809, i)p. 1-20, FJ. 1-6 

fGeoflVoy St. Hilaire, E., "Sur les tortues moUes," Paris iSoc. Phil. Bull., i, 1808, pp. 
863-367 (not seen). 

JSchwoigger. "Prodromus monogiaphlse CheloDioruin," Kdnigtberger Archiv, fUr 
Ifaturw. and Math., Bd. 1, Kouigsberg, 1812, pp. 271,.272. 
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Trionyx jasanievt GeolFr., Teitudo cartilagiiiea Boddftert. 
" coromandelicat Oeoffr, J'etlado pHnetala LftC^pide. 
" georgUui QeofFr., Teeludo ferox Schneider. 

(upArad'euf Oeoffr., Teitudo euphratica DliMd\D. 

In 1830 Wttgler* divided the genus Trionyx Geoffr. Into two genera — 
Trionyz and Atpidonectes. 

.^(pt'dancclM la thus characterized : "Thorax cartllagiae fleiibilf limba- 
tus ; digiti tree palmic plaalsqueuaguiculati ;" and the following species 
are named: Trionyx agyptiacui Geoffr., Trionyx jasanieut Oeoffr,, Tr$- 
tvdo Xerox Pen n., TriOTiffi mutieus Lea., Trionyz earinatuiQeoSr. 

Trionyx ia cliaracteiized thus: "Thorax limbo oaaeo moblH auctui ; 
digiti Aspldoneclts 1 " and the aini^le species Teitvda punctata hacvp. in 

One year later, in 1831, Gray t divides also the genus Trionyx Geoffroy 
in two divisions — Trionyx and Emyda. Among Trionyi he names 
T. ferox Merr., T. muticui Lea., T. mgypUacut Geoffr, T. indicuM Gray. 
T. hurutn Gray, T. jatanieut Oeoffr., T. labplania Oeoffr, T. euphralitut 
Ueoffr. Among Shngda he names Trionyx (Emyda) punetala Lac^p. 

The characters of Trionyx are : "The margin of the shields cartilagin- 
ous and the sternum narrow." Those of Mmyda : " Margin of tlie shield 
with a scries of small bones in front and Imhirid ; limbs covered, when 
withdrawn, by the valves on the side of the sternum." 

It is evident that Trionyx Gray is the tame as Atpidaneetet Wagler, and 
Emyda Gray the same as Trionyi Wagler ; the name Emyda Oray can 
therefore not be admitted. Besides the name Emyda had already been 
used by Raflnesque {Analyu de la Nature, Palerme, 1915, p. 75) fur Kmyt 
Dum. A few months later Gray} published a "new edition" uf his 
Synoptit ReptiUum. He now separates Emyda compleiely as a distinct 
genus Irom Trionyx. Meanwhile be had seen Wagiur's paper, and hu 
states in the Additions and Corrections, p. 78. "Dr. Wagler keeps the 
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Fitzinger divides, in 1836,* the genus Trionyx into five seotlons : 

Section 1. Trionyx, s. str. 
2. Aipidoneetts, 
8. Flatypeltu, 
" 4. Felodiseui. 
'* 5. Amyda, 

Tlie characters of Trionyx, s. str., are : "Ossicula marginalia distincta. 
Os cervlcale yertehralibus conjunctam, in tota superficic ragosum. Ossa 
costalia postica contigua.'' This section contains T. granoius Schweigg. 
(jT. punctata Lac). 

The chd,TacieTS of Aspidonectes are: "Ossicula murglnalia nulla. Os 
cervicale vertebralibus conjunctum, in tota superficic rugosum. Ossa 
costalia postica contigua." ('* Vertebral ia septem ; costalia utringue 
octo.") This section contains T.javanicus Geoffr., T, agyptiacui Geoffr., 
T. hurum Gray, T indicui Gray. 

The characters of Platypeltii are: "Ossicula marginalia nulla. Os 
cervicale vertebralibus conjunctum, in medio tantum rugosum. Ossa 
costalia postica contigua.'' (" Vertebralia sex, costalia utringue sep- 
t42m.") This section contains T. brogniarti Schwexgg., T. ferox Schweigg. 

The characters of Pdodiscus are : " Ossicula marginalia nulla. Os cer- 
vicale a vertebralibus separatum, iu medio tantum rugosum. Ossa cos- 
talia postica contigua." This section contains T. «i/M/i«M Wigm., T la- 
bi'itus Bell. 

The characters of Amyda are : ''Ossicula marginalia nulla. Os cervi- 
cale a vertebralibus separatum, in medio tantum rugosum. Ossa costalia 
postica interposito vertebralibus discreta." This section contains T, tub- 
planus Geoflfr., T. muiicus Lesueur, T. euphraticus Geoffr. 

Bonaparte t follows mainly Fitzinger, but uses the generic names 
j±myda Schweigg. and Trionyx Wagler. 
•• AuTDA Schweigg. 

f Ossa costalia postica contigua. 

1. Aspidonectes Fitz. 

2. PUUypelti* Fitz. 

3. PtlodUcus Fitz. 

tf Ossa costalia postica interposito vertebralibus discreta. 

4. Amyda Fitz. 
Trionyx Wagler." 

In 1844, Gray § gave the following synopsis of the genera : 
•* A. Sternum broad, with valves over the feet. The margin of the shield 
supported by bones. 
1. Emyda, Head moderate, sternal callosities five 

* FltzlDger, Leopold, " Entwurf einer systematiscben Anordnung der Schildkruten," 
Ann. Wien. Hiu , 1, 1838, pp. 119, 120, 127. 

Bonaparte, C. L., Chetoniorum TabiUa Analytica, Rctnse, 1836. 
2 Oataiogue of the Tortoiaes, Crocodiles and Amphisbxniun*, London, 18 M, p. 46. 

PBGC. AMBB. FHIL08. 80C. XXXI. 141. 2b. FBIKTED JUNB 29, 1998. 
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B. Sternum narrow Kt each end. The margin of the Bhleld «ip«nde 

flexible, thin. Sternal callosities four. 
2. TgTte. Head moderate, ovate, narrow in fVont ; llpa thin. VE 

eight pair, forming a disk with the Tertebne when jouag. 
8. Dogania. Head very large, dilated behind, narrow in ftont ; 1 

thin. Ribs eight pair, not united In a solid disk until lat^ 

life. 

4. CkUra. Head dilated behind, broad and short in front ; ]ip> t-m 

large, swollen. Ribs eight pair. 

5. THonyx. Head moderaie, ovate, narrow in front. Ribs se— 

The following species are placed willi the different genera : 

Emyda — E. punelata, B. ieaegaUn»i$. 

TuTie—T. gnngelUa, T. jOBaniea, T. peroeellatn, T. nitotiea, T. raft^ 

Dogania — D. lubplaaa. 

ChUra~Ck. indiea. 

Trionyx — 2'. ferox, T, muiieua. 

Gray did not accept Fiizlnger's claFaiflcallon, because, he says, 
characters given by him "alter with the age of the animals" (p. 50). 

It may be noted here that in 1843 Fitzlnger* hud separated the Ai 
n«(M jaranifu* Wagl. under the name oi Petamochely*. without gi^ 

any eharaetdrs. 

Id 1854, Peters 1 i^stiibliElied Ihe genus Ci/i-lnUrma dn Cythdermn ^ 

The last work 
i>f AgBssiz.f 

He relains Ihe follawing geiierit 
J'rionsx Wagler {Etni/da Gray). 
Cliitra flniy. 



bcrurc discussing the questlun, i 





e rinestloii now h. What la Ihe lype of A»pi(tontttti WnglerT 
lee AnpidonteU* jiitanUii* = Tuttado cartUngiaea Bodd. ia fully tig- 
kifd by Wagler. PI. ii, Figs. 1-13, and lliis species Is also placed in Aspi- 
i»ntetf.» Fluiager. I consider it as Ihe type of Afpidontr.lei. 

BvBiilijs ihia species, three Others are mentioned by Fiiziagar with Aipi- 
dtntnUt : • 



trggpliacat Gooffroy = Tittudo ti 
. itiditat Gray. 



» Forskal, 



e of these belong to Aapidoneeles. 

AtpiilOH»ctt4 contains twsldea the type, Trionyi formotui Gray and 
~ tnffx phayrti Th»Job. 

Atjiidontttet Wxgl. may be cbnrncierized thus ; 

PiMterior nires reduced in site by the inner and posterior extension iii 
llie mmillaries. Alveolar Burfiice of lower jaw with a strong longiliiiliQuI 
symphyseal ridge {fide Boulenger), Eight pairs of pleuralia, last pair in 

Icontnct in ihe median line; a single neural between the first pair of 
pleunla. 
I 1, lype, Teitiido eariihigiiuii Boddaert. 
S, Trion//' fonaotut Orny. 
I ». TViongr phiiyrei. Tlieob. 
. The tfCDus HatyptUit was eatablislicd byFitzloger for T. brogniarli 
Scliweigg. and 7'. ferox Schwclgg. AgitBElz retains the genus Plntypeltln 
■with Tettado feroi Schweigg. as type. Bui the species considered as 
Trtdido /«roi Schwelgger, by Agassiz, does not represent this speciea at 
nil, but a new one, which I have called PtnlypeUU agaiimi;' and Ihia 
species belongs to a different genua than PlalgptUii Fiiz. 

The MntjipeUu Filzinger is the same as Atpidonecttt Agasaiz. The type 
of PlatgpeltU Fiulnger is Teitudo ferox Bclinelder. To this genus belong 
Ihe followiDg American species : 

11¥ionj/x rpiniftra* Lea. 
Atptdoiitetei aiper Ag, 
" nuchalU Ag. 

■• tmoryii Ag. 

The genua PlalDpellit Fiuinger (name only) may be charaelerizfd in 
h way : Posturior nares not reduced In size by the inner and posterior 
tension of the mnxiltarles. Alveolar nurface of lower jaw without a 
longitudinal syrophyscnl ridge : seven or eight pah's of pleumlia, laat pair 
Id contact in Ibe median line ; a single neural between the first puir of 
yieumis. 

~ Slion now Is, To what genus iloea the (orm belong described by 

Plaiyprltit ferox and named by me i'/<ilapei(f» 'iganuiil By 



" NulM 






11 TrlDDjcbidie," 



■,, Dec., ISW, n'-"21. 1'2S. 
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tbe Btudj of differCDt skulls I bare fouad that tills speclei Aspldoaectea 
bus to be aMoc'iaicd with Triongx trianguit, T. tinenai*, T. ealifornianat, 
T. iviinhoti and 2'. euphratUui. 

The following generic names have beea applied to these forms since 
FilziDger, in 163iJ, besides the many Dames givea bf Heude : 
■l^toditeut Flizlnger, 1833 (T. ainentu Wiegm.. T. labialut Bell), = 
Amyda TAt.., 1836 (T. tuphratieut, T. tnunguit). 
Tyrte Gray, 1844 (T. trtungtiU, T. *intn»i», T. euphratUui^. 
B-fttui Gray, 1884 {T. tuphratUat). 
Laademanui Qray, 1869 ( T. tinentii). 
FaTdia Gray, 188B {T. triunguit). 
P^amoehely* Gray, 1870 (T. nn«ii«u). 
Oiearia Gray, 1873 (T. twiahoei). 
Of all these, Peioditcut is the oldest, and I shall therefore introdace it 
again. 

PtlodUeut Filzioger (name only). 
Posterior nnrea reduced !□ size by the inner and posterior exlension of 
the maxillnrieB. Alveolar surface of lower javr ivlthout lODgiludinal 
sympliyBeul r[dge ; seven to eight paire of pleuralla, last pair in contact in 
tbe raediao line ; a single nearal between the flrst pair at pleurets. 

Type, Atpidoneelts tintn$ii, Wiegm. 
Other species ; F. tHungait Forsk. 

P. taiahonit Gray. 

P. euphratient Daud. 

P. agattUii Baur. 

P. califoTnianu* Rivers. 
The genus Amyda Fiiz. contains the iliree species Trionj/x earlilaginru; 
T. mulicut find 7'. euphraticut. Of these, 7'. etiphralicai bas already 
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eal lidge ; seven to eight pairs of pleuralia, all separated by neurals ; a 
BiDgle neural between the first pair of pleurals. 

Type, Trianyx mutiev^ Les. 

There is one group left, consisting of three species, which cannot be 

united with any of the preceding genera, but which come nearest to At- 

pidonecUs and to Felodiscus, This group consists of the Trionyx gangeti- 

eus Cuvier, Trionyx leithii Gray and Trionyx hurum Gray. I shall use 

the generic name Isola for this group proposed by Gray in 1873 for Tri- 

onyx leithii. 

laola Gray. 

Posterior nares reduced in size by the inner extension of the maxilla- 
ries. Alveolar surface of lower jaw without a strong longitudinal sym- 
physeal ridge ; eight pairs of pleuralia, the posterior ones meeting in tlie 
middle line ; two neurals between the first pair of pleurals. 

Type, Trionyx leithii Gray. 

The Trionyx indicus Gray, placed by Fitzinger with Aspidonectes, has 
been separated by Gray as long ago as 1844 under the generic name of 
Chitra. This genus, as well as Ptlochelys Gray (1864), Cycloderma Peters 
(1854) and Cyclanorbi$ Gray (1852), I accept in the way as they have 
been used by Boulenger in the British Museum Catalogue, 

I j^ive now a table of the different genera, with the type species and 
their original locality, and also the names of the other species with their 
original localities. 

Ti-ionyx Geoffr., 1809 (name), Wagler (Emyda Boul.). 

1. Type, Testudo punctata JjAcei>ede, 1788. 

Exact locality of type not known, India. 

2. Trionyx vitatta Peters, 1854. 

Locality of type, Goa, West Coast of British India. 

3. IVionyx acutata Peters, 1868. 

Locality of type, Pegu, British India. 

Cycloderma Peters, 1854. 

1. Type, Cycloderma frenatum Peters, 1854. 

Locality of type, Zambesi river, East Africa. 

2. C auhryi A. Dum., 1856. 

Locality of type, Gaboon, West Africa. 

CyclanorUi Gray, 1852. 

1. Type, Cryptopui senegalensis Dum. et Bibr., 1835. 

Locality of type,* Senegal, West Africa. 

2. C. elegans Gray, 1869. 

Locality of type, West Africa. 

•The real type of Cyclanorbis is Cydanorbit priertii Gray, 1852, from Gambia. 
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AipiihnreUi Wugkr. 18:i0 (niiine), A'pidontein 
oiij/t, i, li. 3, IJiiulungiT). 

1. Typ«, Tfiuda eartilaginea Boddaerl, 1770. 

Locality or type, Java. 

2. A. farmoaai Gmy, 18B9. 

Locality of type. Pegu. 
a, J. pAojT«iTbeobalU, 1868, 
Locality of type, Araccan 



FilEingcr Cparl.) C 



inge. west of Pegu, 

:) ITi-htf/t, li, Buulenger, parl.)- 



Ilatupeitit Fitziiigor, 183S {i 

1. Type, 7'«(i«Io /orfli Sdiweigger. 

Loculiiy of type, Savanoali tifer, Ga. 

2. P. tpiniftr Lcs, 

Local Uy ol type, WnLasli river, Inil. 
8, P. aiper Ag. 

Locality of type, Luke Concordia, Lii. 
4. P, nuf.halU Ag, 

Localily of typo, Cumberland river, Tenn. 
n. p. emoTf/ii Ag. 

Locality of type, Lower Rio Orunde river, Ttxas, noar Brow 

JVloditeui Filzinger, 193S (name) {Triongx.. i, B, 3, Bouleugcr, pari 

1. Type, Aipidoncefei liiiinsU Wiesm.. 193-1. 

Locality of type, near Maliao. 

2. P. »icinlioti Gmy, 1873. 

Locality of type, Sliangliai. 

3. P. evpltraticui Daudin, 1802. 

Locslily of type, Euphrates. 

4. P. triunguit Forskal, 1775. 

Locality of type. Nile, 
,">. P, affoJsiri* ttftur, 1880. 

Locality of type, 'Western Georgia. 
(1, P. e'diformaauM Rivers. 

Locality of type, Sacramento ri 



1 

i 



ir SacramcQio, ChI, 



Dogania Gray, 1844 ( JfVtuJij/jr, i, A., Boiilonger). 
Pype Trionyx subptanui Geoffr., 1809. 
Localily of type, probably, Ganges. 

Amyda Filiinger, IS^W <nauie>, Agawiz, 1857. 
'ypc. T,ioii>/s mutU-ii l.e5., 1937, 

Locality of type, Wabash river, Ind. 

hola Gray, 1873 (Trio»!ix. ii, 1!. 1, Boulenger). 
lypc, Trioiigx leitldi Gray. 
Localily of i) pe, I'ooiiali. 
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2. /. gangetiea Co v. 

Locality of type, Ganges. 
8. L hurum Gray, 1837. 

Locality of type, Ganges (probably). 

Chitra Gray, 1844. 

1. Type, Trionyx iniieus Gray, 1831. 

Locality of type, Ganges, Pinang. 

PelochelyB Gray, 1864, 

1. Type, Peloehelyi cantorii Gray, 1864. 

Locality of type, Pinang. 

2. P, cumming a Gray, 1864. 

Locality of type, Philippines. 

3. P. poljakouii, Strauch. 

Locality of type, Fu-tschan. 

It may be seen that in the circumscription of the species I have nearly 
completely followed Boulenger. This, however, is only provisionary. I 
am fully convinced that Boulenger has gone too far in contracting species. 
This I may especially say in regard to his Trionyx sinensis, triungvis and 
siibplanus. Further detailed studies have to decide about this question. 

I do not believe at all that the system proposed here is finished ; but I 
think that it gives a more correct idea of this difl[lcult group of tortoises. 
Much remains to be done yet for an exact knowledge of the Asiatic and 
African forms. But it is only by an exhaustive study of the osteological 
characters that any light can be brought here. 

January 15, 1892. 

IV. The SrEciES op the Genus Pseudemys. 

• 

The genus Pseudemys was established by Gray ♦ in 1855. The species 
referred to it were Testudo concinna LeC, Emys hieroglyphic^ Holbr. 
{Pseudemys {?) hieroglyphica Gray) and Testudo rubiventris LeC. {Pseu- 
demys serrata Gray). Two years later, Agussiz f gave the generic name 
Ptychemys to the same group, distinguishing the following species : 
Ptych^mys rugosa Ag. {Testudo rubiventris LeC). 
concinna Ag. 
mohiliensis Ag. 
hieroglyphica Ag. 
deeussata Ag. 

It is evident that Ptychemys Ag. is a synonym of Pseudemys Gray. As 
the type of this genus I consider Testudo concinna LeC. 

•Gray, J. E., (Mai. Shield Rept. Coll. Brit. Mm., Part i, " Testudinata," London, 1855. 
t Agasslz, Loula, Contrib. Nat Hist, Vn. States, Vol. I, Boston, 1857. 
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Pteudemyi eenciina LeC, Gray. 

Thie species was described by LeConte* undpr the naine of Tatuda o-Su 
eoneinna LeC. LeCoDle snya: "Inhabits the rivers of Oeor^in sad f» ad 
Cnrolinft, wUure the beds are rocky. I have never seen ihem below - ^ju g 
Augusta on the Savunimh, or Columbia on the Congaree." Wo have i^-wre 
therefore to cotiaider specimeDS from these loealilies at typical. 

The Upper jRw iu this Biiecies ia smooth, not notched, and without lut' — x .^it- 
eml cusps ; the lower jaw ia serrated and has a sharp muilian casp on the f> «:Shc 
symphysis. This species is ciiaracteriKed by Its broad and luw shell nod .E:>.f9d 
its luiall head, 

Ptevdemi/» hUroglg/pkiea Holbrook. 

This species was described by Holbrooli, in 183C, in tlie fli*st edition oHt <:» of 
his Btrpttologs (Vol. 1. p, 47, PI. (i). The type now in the ciilleciloii of* *=» of 
the Philadelphia Academy came from the Cumberland river, T«nu. 

A spoeies very close to PMudtmyt eimeiniia LeConie. but dUl.inguialied .t» ^**" 
by Its elongated, narrow shell and He head, which Is still smaller. The^»*"*° 
yellow stripes and dots on the head and neck are also very much mure s:^ * " 
expressed than in FiduiUmni eontinn'M LeConte. 

Pteidemyt labgriiUhlea Leaueur, M98., C. Dum£ril. 

Boulenger places this species as a synonym of Mataeiemi/i geograpMta, ■"^" 

l.ni UuTo raiKi.n be any doubt tlmt it belongs to P,(u-Umfi» ll was nri^i. ' *'" 
nally described by C. Dum6ril, in Catalogjie mithodigite dela ColUefton dei •^^~' 
BeptiUt, Paris, 18,"il, p. 13. The type specimens collected by Lesucur "*' 
came from the Wabash river. III,, probably from New Harmony. 

That it caoBot be MalacUmi/t geograpfUcit Is at once seen fn)m the dc 
scription of the jaws : " Machoire inltrieure denteMe, munie ksoa extr*. 
milfi anli'ripure d'un crochet venant se loger dans une petite echancnirc " 

de la supi'rieure." DumL-ril correctly compares it with P. hitroglyphica 
Holbr., and says : "Cede E. di^re de la precedence [hieroglyphics] par 
la forme de sa carapace, dont I'ovale est molns allonge, et par rel£vatlon 
quelle ptt'sentc sur la Itgne vertebralc. qui est au contraire dgprim^ dans 
I'E. hiuroglyphique, et enQn par le volume preportlouellement plus con- 
sidrrable de la leie." 

This species shows the coloration of head and neck of P. hieroglgphiea, 
but the head is larger and the shell more as in i^ mebilimtit, but by far 
uot so large. 

I htive e:iamiued two heads of this form, from Illinois, preserved in 
alcohol ; it is mentioned as I'taidtmiit concinna LeC. by H. Garman in 
" Notes on Illinois Reptiles and Anipbibiana " (tllinoii St'ite Laboraiorn 
of Xtit. nut., pp, 185, 186). Ti.is species is said to be found at Mt. Car- 
mel. III. 

ncwTlptlim nf ihe Spwics of Nonli .American Tortolsi^" Ann. Lye. 
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I^eudemifB flondana LeC. 

In \BdO, LeOonte described a tortoise from the St. John's rirer» in East 
Florida, under the name of Te$tudo floridana. This species was recog- 
siized as distinct by Holbrook, in 1842, and flgun^ (PI. Tiii). Agassis 
mated that it has to be considered a synonym of P, concinna LeC, and 
:lt f^eems that all recent authors have followed him. 

There is no doubt that this species is distinct ttom l^eu(l$mff$ coneinna 
XreC. and P. mohUienni Holbr. 

The description given by LeConte is very good. The species is at 
once distinguished by its oval form and the great elevation of the cam- 
pace and its color. The carapace is not emarglnate in front. It has a 
-very darli-brown color, with numerous irregular lines of yellow. The 
marginals are also dark brown and have only one vertical median yellow 
line and are without the yellow concentric lines so characteristic for /'. 
concinna and P. mobUiensii. The carapace is much more arched than in 
P. mobiliensU and nearly forms a half circle. The skull is also larger 
than in this species and the jaws are not serrated. This species seems to 
be restricted to Florida and Southern Georgia. 

Pieudemys texana, sp. no v. 

Agassiz mentions specimens of his Ptychemys mohiUenm "from Ouada- 
lupe mountains, Pecos river, Texas, and New Leon, near (^adoroitn, 
Mexico,'* and also young specimens collected in Texas by Mr. G. Btolley. 

I have examined different specimens of this so called Plyclumyu mobili' 
ensU, from Texas, and reach the conclusion that it belongs to a new spe- 
cies of Pseudemys related to P. rvbiventrU LeC, which may be called 
Pneudemya texana. As typical specimen of this new specif^s I consider a 
stuffed specimen. No. 246, of the Philadelphia Academy, collected by 
Dr. Hermann in San Antonio, Texas. 

I^eudemys texana, sp. nov. 

Shell very thin behind, posterior border serrated, longitudinally ru^oHc ; 
nuchal long and slender; upper shell brown, with yellow rctifrulutionH 
similar to P*eudemyn concinna ; shell not much elevated. IMaiitron otnar- 
ginated behind, yellow or with brown markings. 

Skull small, similar to P. ruhitentrii ; upper jaw notched in the centre, 
with a rounded tooth on each side, not so prominent as in P. ruHoentrii, 
Lower jaw similar to P. ruhitentrU. The coloration of the head quite 
different from the other species. A yellow longitudinal %\to\, liehind the 
eye ; above this, a yellow line ending in a long longitudinal spot above 
the temples ; from the lower posterior portion of the eye a yellow line 
appears, sending a branch upwards in front of tym|>anic cavity, and con* 
tinoes behind on the neck. Three very strong yellow and some sleoder 
yellow stripes on lower fkce of neck. 

Locality of type, San Antonio, Texas. 

PBOa AMER. PHfUM. 80C. XXXI. 14L tC. PBIVTBD JUJIB 99, liM, 
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There U a shell of the same species in tba Philadelphia Academj'. No. 
347. It has tlieSraithsiDian InsiituiLOD number 71T3 and wm collected 
near Old Fort Cobb. I. T. The 8r)!l parW, liinha and Liiad are preserved 
in alcohol at the 3mil1iaonian. The two apecimens mentioned bf Agassix 
are aleo at the HmithBonlan (Pfo. 80, Uuadalupe mountains, I'ecoe river, 
Texas, and No. 7Q, New Leou, near Cudereiia, Stexico] and belong to 
this species. 

I consider Pitudtmtjt texana as the repreaentalire or Paeudemyi in the 
Bouthern portions of this country west of the Misslsstppi^Texaa, Indian 
Terrilory, Norlliern Mexico. 

Pieudemi/i nbinentrit LeC., Baur. 

This ipocles baa been first mentioned by Say," who dcBcribed it erro- 
neously aa Brn!/» terrata Daudin, tn 1833. LeConte f Introduced it as a 
new species under the name of Tcttuilo rubiaentrit LoC., the "red-betlied 
termpin, Tulg." According to LeCoute, it iuhabita "in rivers from New 
Jersey to Virginia, chiefly in such as are rocky," lie says that they are 
very numerous in the Delaware, near Trenton ; specimeoa from Ihia 
locality may bo considered aa typical, thererore. 

In this form both Jaws, especially the lower one, are strongly serrated ; 
Ibn upper one is notched mesially and has a cusp on eacli side ; the lower 
jaw has a strung, median, serrated cuep and a notcb on each side of it. 

Pieudtmfii aUibamemii, sp. nov. 

In the collection of Mr. Gustave Kohn, of New Orleans, La., I found 
two specimens from Mobile. Ala., which are closely allied to P. rvbicen- 
tri». They are at once distinguished, however, by their much more 
arched shell. This species bus been noted hy A.gaaa\z a^ Ptychemgt mo- 
bilieiiaU. It is. however, totally different from this, having the structure 
of the skull of PteuiUmj/t rubitentrii LeC. The shell is much more 
arched than in P. rtibimntrU ; the coloration is like that in the latter 
form, but the plastron is yellow, or yellow witb brown reticulations or 
dots. 

Locality of types. Mobile bay. Ala. Collection of Mr. G. Eobn. New 
Orleans. La. This species exists in different museums, with the name P. 
mobiUeiiM Holbr. 

Pteud(mtit mobilientit Holbr. 

The types of this species are from Alabama and are Nos. 211 and 242 
of the Philadelphia Academy collection. I have examined the types and 
found ibat they are very close to P. eoneinnix LeC. The skull agrees ex. 
actly will) that of P. eonciniia, but is considerably larger. There is no 
notch in the upper jaw and no lateral cusps ; the lower Jaw only bas a 

•eay, TliomiiB, "On the Fresh -ivalcr an ■! Laud Torlolsej of Ihc United States," Jon m. 
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^arp median hook, but no lateral notches. The upper jaw is very finely, 

lower one strongly, serrated. A number of specimens in Mr. Eohn's 

ollection from Mobile bay, Ala., and New Orleans, La., agree with the 

Skull like Fseudempi concinna LeC, but larger ; shell very much more 
rched, especially in front, than that of P. concinna ; coloration as in the 
1 litter form. Animal much larger than P. concinna, the upper shell reach- 
S j)g a length of 885 mm. (over curve). 

We have, therefore, the following species of Pseudemys : 
Puudemyi concinna LeC. 

hieroglyphica Holbr. 
lahyrinthica C. Dum. 
floridana LeC. 
mobiliensis Holbr. 
rubiventris LeC. 
alaJfamensis Baur. 
texana Baur. 
These forms can be arranged in two series. 

A. Both jaws strongly and coarsely serrated ; upper one notched, me- 
sially, with a cusp on each side. Lower jaw with a median cusp. 

1. FBcudemys ruhioentris LeC, Baur. 
Type from Delaware, near Trenton. 

2. Pfeudemys alabamensis Baur. 
Syn., Ptychemys mobiliensis Ag. (part). 

Type from Mobile bay, Ala. In the collection of Mr. G. Kobn, 
New Orleans, La. 
8. Pseudemys texana Baur. 

Syn., Ptychemys mobiliensis Ag. (part). 
Type from San Antonio, Texas. No. 246 Pliiladelpliia Academy. 

B. Generally lower jaw only strongly and coarsely serrated ; upper 
without median notch, no cusps on the sides. Lower jaw with a 
median cusp. 

1. Pseudemys concinna LeC, Gray. 
Type from upper parts of rivers of South Carolina and Norlliern 

Georgia. 

2. Pseudemys nhobiliensis Holbr., Baur (non Ag., non Boul.). 
Type from Mobile. Ala. Philadelphia Academy, Nos. 241, 243. 

Syn., Emys orthonix Wied. 
8. Pseudemys florid ana lu^Q., Baur. 

Type from St. John's river, Eastern Fla. 

4. Pseudemys hieroglyphica Holbr., Gray. 
Type from Cumberland river, Tenn. No. 217, Philadelphia 

Academy. 

5. Pseudemys labyrinthica (Les. MSS.) C Dum., Gray. 
Type from Wabash river. 111. 3Iuseum Natural History, Paris. 
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Staled Ueeting, May 6, 189S. 
Vice-President, Dr. Ruscheitbergbb, in the Chair, 

Correspondence was submitted as follows : 

Letters of envoy were received from the K. Sachsische Gesell- 
sohafl der Wissenschaflen, Leipzig; Bath and West and 
Southern Ck>unties Society, Bath, Eng. ; Royal Statistical 
Society, Meteorological Office, London, Eng. ; Texas Academy 
of Science, Austin. 

Letters of acknowledgment (139) were received from the 
Naturforschende Gesellschaft dea Oaterlandes, Altenberg, Ger- 
many; Deutsche Seewarte, Hamburg, Germany ; Profs. Aris- 
tides Brezina, Matthew Much, Friederioh Miiller, Vienna, 
Austria; Socii^l^ de I'llistoire de France, Paris; Sir John 
Evans Hensel, Hempstead, England; Philosophical and Literary 
Society, Leeds, England ; Royal Astronomical Society, Victoria 
Institute, Royal Society, Royal Institution, Zoological Society, 
Institution of Civil Engineers, Royal Statistical Society, 
Royal Meteorological Society, Mr. C Jublin Dannfeld, Lon- 
don, England ; Natural History Society, Newcastle-on-Tyne, 
England; Sir Lowthian Bell, Northallerton, England; Had- 
clifle Observatory, Prof. J. J. Sylvester, Oxford, England 
Mr. Alfred R. Wallace, Parkstone, Dorset, England ; Academy 




227 



»D<JeDlial1, Washington, D. C. ; Prof. Alexamler Macfarlane, 
istin, Tex. ; University of Michigan, Ann Arbor; Univer- 
Bity of Nebraska, Lincoln; Agricultural Experiment Stations, 
Amlierst, Cambridge, Maas. ; New Haven, Conn.; Newark, N. 
J.; Morgauiown, W. Va. ; Byran, Tex.; Lafayette, Ind. ; 
ttdncoln, Neb. 

H'jllr. Fraley moved that the letter in reference to the Halde- 
BUQ Indian collection be referred to the Curators, to report 
to the Society. Remarkd were made by Dr, Morris, Mr, 
Prime and Prof. Cope. The Cbairman observed that no 
objects should be loaned, according toil By-Law of the Society, 
pcept for the purpose of study. The motion was carried, 
A portrait of the late Mattiiew Carey was ]>resented to tlie 
ciety, on behalf of the Hon. Henry Carey Baird. 
iOn motion of Curator Dr. Morris, the Secretaries were re- 
I to return to Mr, Henry G. Baird the thanks of the 
niety for the gift of the portrait of Matthew Carey. 
Prof. Cope presented a paper for the Proceedings, by title, 
Notes on the Classification and Taxonomy of the Testudi- 

" by G. Baur, University of Cliioago. 
Pending nominations for membership, Nos. 1249, 1250, 
[63, 1264, 1255, 1256, 1257, were read. 
,'3)r. J. Cheston Morris presented a communication from the 
irators, which was received and referred to the Ua 1 Com- 

B for reply. 
Dr. Morris moved that the Curators be authorized to dis- 

e of such objects as are of no value to the Society. 
J^jpcustdon by Dr. Brinton, Prof. Cope, Mr. Fraley, Mr. 
^tne, Dr. Morris, The motion was adopted. 
Prof. Cope requested information about the programme of 
p Sesqui -Centennial Celebration. 
J)r. Brinton gave information as to the action of the Com- 
tttee appointed for the purjKse. 

ICetnarks were made by Prof. Copo, Dr. Brinton, Dr. Morris, 
r. "Fraley on the publication in reference to the proceetlings 
, the Society iu the public pap>ers, with reference to the 
©ft of the proceedings of the Society at a previous meeting. 
A&il the meeting was adjourned by the presiding member. 



.Stated Mretirtff, May 19, 1S93. 
The President, Mr. Fealky, in the Chair. 

In the absence of all the Secretaries at the opening of - the 

meeting, Mr. Lyman was appointed Secretary pro tem, 

Mr. Cramp, a newly elected member, was presented to T ite 
President, and took his seat. 

Letters of envoy were received from the Royal Geograph » 5^ -ical 
Society of Australasia (Victoria Branch), Melbourne ; Geold:cz^:»og!. 
cal Survey of India, Calcutta ; Universiti^ Royale, Li:«- -^ciud, 
Sweden ; K. K. Astronomiscb-Meteorologische Observatori msxL^^'i'n, 
Triest, Austria ; Mus^e Onimet, Bureau dee Longitude?, Fa-- -«ris, 
ffrance. 

Accessions to the Library were reported from the Ro__^^^^' 
Geographical Society of Australasia (Victoria Branch), M»- JbI- 
boiirni' ; Fiiipka Litleratur. Salskapet, ITelsingfors ; Lund tJr"^^ '''' 
versity, Lund, Sweden; M. W. Pleyte, Leiden, Holland; O 
servatorio Marittimo, Trieste, Austria ; Naturwissenschaftliclc^''" 
Verein, Bremen, Germany ; Naturforschende GesellschafT"^" .' 
Zurich, Switzerland ; Academic N. des Sciences, Bordeait.r^^''^p^ 
France ; Soci<5te N, des Sciences Naturelleset Mathematique?^*^^^^^ 
Cherbourg; SociiltiS de Borda, Dax ; Academic dea Arts el ^ ^a 
Belles-Lettresi, Dijon; Union Geographique du Nord de hi ^f^- 
France, Donai ; SociettJ des Sciences Naturelle et Archieologi- ^^^j 

ques de la Creuse, Guiiret; Sociiitc des Sciences Naturelles, La -y^. 

lloclielle ; Comiti^ de Rtjdaction des Annales de la Facult(5 ^ 

des Sciences, Marseille ; Musi5e Guiraet, Museum d'Histoire 
Naturellc.s, Socii;t(5 Zjjlogique de France, Soci^tiJ D'An- 
thropologie, Bureau des Longitudes, Soci(5t^ N. des Anti- 
quaires de France, Paris ; Socii^ti! des Antiquaires de la Mori- 
iiic. Saint Omer; Soci<.'tc de Geographic, Toulouse, France; 
SociiUo de Gfjographie, Lisbon, Portugal ; Geological Society, 
Manchester, Kng. ; Natural History Society, Montreal, Canada ; 
Boston Public Librat-y ; Academy of Sciences, New York; 



Ir. Burnet Landretb, Bristol, Pa. ; Mr. William Jobo Pott?, 
iamden, N. J.; Franklin Eeformatorv Home for Inebriates, 
'rof. E. D. Cope, Messrs. Alexander E. Outerbridge, Joseph 
(Tharton, Philadelphia; U. S. National Stuseum. Prof, 
ward Goodfellow, Washington, D. C. ; Agricultaral Experi- 
leot Stations, Geneva, N. Y.; Raleigh, N. C; Lake City, 
'la. ; Brookings, S. Dak. 

The doDatioQs to the library were announced. 

The minutes of the Council meeting of the 12th of May 
rere read. The resolution 

Tliil Ihe Council recommend to the Socielj tlie appointment of Messrs. 
[eehao, fiouatoD nod Price as a Cornmluee lo Exntuine Ihe Catalogue of 
he M«nindale Library, in order lo ascertain if any books containeil 
tterein ftre importaot lo comiilele our lial. aud if so. lo purcliase llie 
atiie at a cosi not «Eceeding 8100— provided Ibe money cau be ubinined 
rom ibe Income of tbe Miclinux Fund, or by auliscriptloti. 

ecommendc'l by the Council was considered. 

Mr. Prime moved that Br. Rolhrock be added to the Com- 
nittee. Carried. 

Mr. Prime moved to amend by striking out from the last 
ilause the words, "or by subscription." Carried. 
The resolution so amended was carried. 
The business of the election of new membera was taken up. 
Nominations Nos. 1250, 1253, V2oi, 1255, 1256, 1257, 12oS 
ind 1259 were read, spoken to, and balloted for. 

Prof. Barker and Mr, Price were appointed tellers by the 
Pre«dent. 

Prof. Cope made a communication in regard to some stone 

implements occurring in Maryland, on the Potomac, the 

simplest yet found by him in foity years' collecting. The 

locality is two or three miles from tlie Potomac, is one-half 

lie to one mile in length, in n^aterial tliat is supposed to 

derived from tbe Triasaic and that has apparently been 

fried by floating ice. The locality is traversed by a small 

earn, with small hills on each side. There is a bed of red- 

wish clay, up to six feet in thickness, filled with cobble-stones, 

many of them broken, and many worked ; and some of them 
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have the exterD&l portioDS of the original shape entirely 
removed. Some of the most nameroas class of them were 
exhibited, and have a portion of the original surfaoe ; others 
have a small portion of it; and others none at all. Many 
hundreds have been carried away by inhabitants of Wash- 
ington, and many by Mr. W. II. Holmes, of the Bureau 
of Ethnology there. The method of manulacture was de- 
scribed ; showing that the fractures could not be natural, but 
must be artificial. Tbe question is, What are these objects? In 
Europe similar objects are reckoned as made by the earliest 
men, and are fourid at the lowest bed of the cave deposits. 
They are not polished. Now in Switzerland, for example, 
the paleolithic man is quite deSuitely associated with certain 
extinct animals. The later paleolithic man was an artist, 
while the following neolithic men were less artistic. Now, 
however, the Washington men insist that these ruder imple- 
ments are only the imperfect or rejected implements of later 
men, merely the residue and rejected work of neolithic men ; 
and in part the eSect of weathering. One reason given why 
the more perfect implements are not found with them is, that 
the better ones have been carried away. The evidence in 
America is le.^^ perfect than in Europe, yet it is against sup- 
posing that the niakerH of the imperfect implements also had 
better ones. None of the better ones have been Ibund in the 

?>tis?fttLon bv 
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rare in the recent domesticated or wild dogs. There are also 
other peculiarities. Probably it is an extinct species, and it 
is a normal healthy specimen. 

Prof. Ryder made a written communication for the Pro- 
ceedings, entitled, "The Adaptive Forms and the Vortex 
Motion of the Substance of the Red Corpuscles of Verte- 
brates." He gave orally the substance of the paper. 

The tellers reported the following named to have been duly 
elected members of the Society : 

2218. Hon. Charles P. Daly, New York, N. Y. 

2219. Prof. Isaac H. Hall, New York, N. Y. 
22*i0. Gen. Isaac J. Wistar, Philadelphia. 

2221. Mr. Edward Vincent d'Invilliers, Philadelphia. 

2222. Prof. Waterman L. Hewitt, Ithaca, N. Y. 

2223. Dr. Justin Winsor, Cambridge, Mass. 

2224. Dr. William Hyde Appleton, Swarthmore, Pa. 

2225. Prof. James E. Rhoads, Bryn Mawr, Pa. 

Mr. Blodget obtained unanimous leave to make a commu- 
nication. He had prepared a series of ten maps to show the 
resources of the State of Pennsylvania for the Chicago 
World's Fair. The maps are some thirty inches by twenty 
inches. Bituminous coal, oil and other products are repre- 
sented on the series of maps, showing their past and present 
importance. The true capitalization of the yearly industrial 
earnings of the State he finds to be about $10,000,000,000. 
The results have been reached by five or six months' labor. 

And the Society was adjourned by the President. 



the SctrncroDd l*hit<»o|fh]' of Jtuupnidence, And to (be prepui- 
lion of itie ocniricatc lo be gnuited to ihe author or nny flacceairal 

J^oMrtk. ConipMilon for the prixesluill aflix Id liicircssayssooie 
motlQ or name (not the proper name of ihc nutlior, huwcvcr), aoil 
when the cssiy is formrdn] lo the Society, it shall be accoiutiiiDHKl 
'by a sealed envelope L-mtaiuing wiiluQ tile pfoper nuine of the 
autbur, and, im thu uuuidc ihiwaf, ihc mouu oritame uluplcd for 
(he esay. 

/^yVA. At a Mated meeting of the Society, in pqnojacc or the 
adveriiKrocnt, all csutys received up lo that lime ihall be rcTcmd 
10 a Commiltcc of Judges, to t-onsist of five pcoous, urhi) sliall be 
jMlwted by Ihe Society from noiuinaiioD of icn pentont made b; 
tite Stnuding ComMtiice on ibc Henty M. Phillip* Vtivt EmjF 
7und. 

^xtk. All ccEays ntajr lie wnttiui in Eoglbls, Frendi, Gennan, 
DuliJij TlaliaJD, Spaaiih ur Laiin ; but, if any lan]tuit(;c except Eng- 
lish, miut he acciiiufuiaied by an EugltJiii transUtiou of iIm; same, 

Sevttuh. Nn Ireatix or esaiy sitall be cniiiled to i-ompete fur the 
prixe lliai ha* been already ptiblivhed or printed, or for i*hich the 
-iiuthoT h(t» received already any prixe, or pro6l, or honor, of any 
nature whatsoever. 

S^AtA. All <SK)y.i cnust be ckitrfj and Itphty nrJlien and on 
DDC side of Ihc paper only. 

Ninth. The Kiciary propeny of such eaiays »lial] be in tlicir 
Authors, subJLi!! to the T));ht of the Society lo ttulilinh the eruwiied 
ays in ilx Transaciiou os Prooxdiogs. 

Ttnth. A Siandiog Comtniiiee, to conaist of Ave memben 
■Plioinied, by the President, aiit). tx &^d», the President and the 
Tnuiattrer of the Society. ih«ll continue in oifice duiins the pleoMiK 
of the SoKtely, and any vacancies that may occur in miJ Committee 
shall be filled by new appointment by tlie Prcaideot. 

SteMitlh. The said Committee nhall have charjjc of all msllcn 
connected with the manAgement of thit endnivment and ibe invcM- 
tnent of the &iune, and shall inakc <iich gmcml rales for pnblishini; 
ihe term* u))on whidi Mid prin ahnil be cgmpcicd for, and ilie 
amount of (he uid prJsc, and, if it sliall deent it exiKdietil, dcsig- 



IMIC the subject! forcoropctins esuyg. Itiball r , 

Ihe !>octEiy, on the Rat VH\hy la Deceinber, aiI h^ i. 

will) sn atcMunt q( ihc invntinent ot ih« Prite Fund, Altd of iRJ 

Inrnmc and ex|iiMittilMrc« ilicrenr. 

Ah auuifJ ef the Prize tftli At ma-le liuring the vMr ^3gs ; * 
/i>r iht tame lo be it the pMftiB'a* of the S/tdtty irfgre ihejint i/<d 
if Jtttmary, J9yS' ^* tuhfeclt wftm w^eh eriajj -art fa ^/dm 
jttsif/tty fetn/>ttilon are at/»tl0Wi-' 

ifttiguattd Iht CemMtM L*w ef England. 

3. TAeliaryefihrSuu,n*aUJAiUint^aMjiiftmfiritnj/Jt, 
w'li a ^ititaim tf (if twrMai ui»i>li ^ --liuilftt, «t>\A.r*a/, ^nJ 
Jftt^rn lir^fhrttpM tit tui/ttt. 

f. T%r hiiMriMt •nut t/tftriiMtn/MiHU^ /hftfoiKH /Mm tm^ 
t/U £itg/ljh L <tp, it/uUratat ty famUHi MUt .-mtfatti. 

e Priie for the crvwnej essay «« tilhrr of' iheu sttbjettt t 
Ui^thesuw ^ five hnudred Jatlart /aw/u/ tv/t/ eai'm vf i^ 
J Stittet, A> tefitiil upifH the amtrJiag ef the Priie 
tht <tia\-s mvtt h* nttl, a,i<{eetitJ fo ffrtdrrut /vwA-f. J'rrtMi^ 
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PKOCEE DINGS 

EHICAN PHILOSOPHICAL SOCIETY 
HIID AT NILAHnn FOB mMOIIK UfM HHIEDGI. 

JOLV TO Dbcemur-r, 1803. No. 143. 



Stated Meetiti'j, .Si-ptember 1, 1S9S. 

Prof. Albkbt n. Smyth in the Cliair. 

Correspondence was submitted as follows : 
Acknowledgments of eleution to membership were received 
from 

Prof. Isaac H. Hall, New York. 
Gen. Isaac J, Wislar, Philadelphia. 
Mr. Edward Vincent d'lovilliers!, Philadelphia. 
Prof. Waterman L. Hewitt, Ithaca, N. Y. 
Prof. Justin Winsor, Cambndfie, Mara. 
Prof. William Hjde Appleton, Swarthmore, Pa, 
, President James E. Rhoads, Bryn Mawr, Pa. 

in invitation from the New Haven Colony Uiatorical 
Kiety, New Haven, Conn., to be present at the dedication of 
D new building erected as a memorial to James E. and Garo- 
B A. English, to take place September 28, 1S»3, at 8 i'.m. 
|-A circular from the Congr&s International de Zoiilogie, 
, relative to the prizes whicli will be awarded by the 

\ A circular from the Anthropological Society of Washing- 
, in regard to the Citizensbip Prizes to be awarded for 
Mys on specilied subjects. 
\ A letter from the U. S. Coast and Geodetic Survey, Wash- 
Hi, D. C, requesting certain oumbers of the Society's 
•dings and Transactions to complete their set. 
rnoc. AMKR, PHiLos. fioc. XXXI, Ml. 2 D, rmnTKD kov, 15, 18B3. 



The following communication was read and referred to the 
Curators : 

Amgrigak IIiaTORiCAL AasociATcoN, Smithsoniam Tnbtitution. 

Washikotok, D. C, August 2, 1B93. 
The Secretary of the Ameiiican Philosophical Socirtt, 
Philadelphia, Pa. : 
Dear Sir : — I nni desirous of obraiiiing Tor the UBC or Ibe American 
Histurirul Associiition dcfliiile informntion regarding the <»l1ecliO)iH or the 
various I lislorlcitl Socittics In the UtiiU'd Slates, I have been informed 
thnt under the superviHlon of your Society an Inlereating collection of 
hisiciriciil ulijcctH has grown up. May I aek your asHisiance in Turnishing 
Die Willi a few lines explaining tlie scope of the ciillcction, wiili n little 
history of its growlli, and ilie names of lliose who liuvc been and are now 
nioai conspicuous in its dcveloptnunt. If a caiaiuguc of tlie collection has 
been publisiied, may I l)eg that you will furniah nie with a copy. 
I am, sir, yours very reBpecttully, 

A. HowAHD Clark, 
AMinla/il fkcretiiry of the Americ/in IlittorUnl Attoeintion, Curator JIUl. 
Coll.. U. S. N. .V. 

T..etterK of envoy were received from the Geological Sarvej 
of ludiii, Calcutta ; Boyal Society of New South Wales, Syd- 
ney; Socleta.s pro Fauna et Flora Fennica, Eelsingfotf, Fin- 
land ; Fontlation de P. Teyler van der Ilulst, Harlem, Holland ; 
K, Danske Viden-skabcrnes Pelskab, Copenhagen ; Universitii 
Hoyale, Lund, Sweden ; Naturforschende Verein, Briinn, Aus- 
tria; Verein fiir Krdknnde, Hresden, Saxony; Wetterauische 
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Comparative Zoology, Cambridge, Mass. ; American Antiqua- 
rian Society, Worcester, Mass. ; Yale University, New Haven, 
Conn. ; University of the State of New York, Albany ; 
Buffalo Library; New York Historical Society; Astor Li- 
brary, New York ; United States Military Academy, West 
Point, N. Y. ; New Jersey Historical Society, Newark, N. J.; 
Academy of Natural Sciences ; Franklin Institute, Philadel- 
phia ; Smithsonian Institution, Washington, D. 0. ; Univer- 
sity of California, Berkeley ; State Historical Society of Wis- 
consin, Madison ; Kansas Academy of Science, Topeka. 

Letters of acknowledgment were received from the Anthro 
pologische Gesellschaft, Profs. Franz Ritt v. Hauer, F. S 
Krauss, Vienna, Austria (139); Anthropologische Gesell 
schaft, K. Bibliothek, Gesellschaft fiir Erdkunde, K. P. Me 
teorologische Institut, Physikalische Gesellschaft, Berlin, Prus 
sia (139) ; University of Bonn (139) ; K. Sachsische Meteoro 
logische Institut, Chemnitz (139) ; K. Sachsische Altertums 
verein, Verein fiir Erdkunde, Dresden (139); Prof. Otto 
Bohtlingk, Leipzig, Germany (139, 140) ; K. P. Geodatische 
Institut, Potsdam, Prussia (139) ; Naturwissenschaftliche Ver- 
ein fiir Schleswig-Holstein, Kiel, Prussia (139); Verein fiir 
Vaterlandische Naturkunde in Wiirtemberg, Stuttgart (139) ; 
Prof. Robert W. Bunsen, Heidelberg, Germany (139) ; Soci^t^ 
de Geographic (131-184), Naturhistorische Gesellschaft (139), 
Schweizerische Naturforschende Gesellschaft, Berne (189) ; 
Prof. Carl Vogt, Geneva, Switzerland (139) ; Soci^td Vaudoise 
des Sciences Naturelles, Lausanne (139, 140); Mr. Samuel 
Timmins, Arley, Coventry, England (139, 140); Philosophi- 
cal Society, Cambridge, England (139, 140) ; Sir Eawson W. 
Rawson (189), Institution of Civil Engineers, London, Eng- 
land (181-189); Geographical Society, Manchester, England 
(189, 140) ; R. Geological Society of Ireland, Dublin (189, 
140); Royal Observatory, Prof. James Geikie, Edinburgh, 
Scotland (189, 140); Socidtd d'Histoire et d'Arch^ologie, 
Chalon-sur-Saone, France (137-140) ; Socidtd N. des Sciences 
Naturelles et Math^matique, Cherbourg, France (186); Uni- 
versitd de Lyon (189, 140); Redaction de "Cosmos," Paris, 
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France (131-136, 139) ; Yale Univereity, New Haveo, Conn. 
(189); Prof. G. L. Goodall, Cambridge, Maes. (137-139); 
Prof. James Ellis Hamphrey, Weymouth Heights, Maas. (137- 
140) ; Kentucky Historical Society, Frankfort (137) ; Instituto 
FisicoGeografico Nacional, San Jose de Costa Rica, Central 
America (138) ; Museo Nacional, Santiago, Chile (187). 

Letters of acknowledgment (140) were received from the 
Geological Survey, Ottawa, Canada; UniversitiS Laval, Hon. 
J. M. Le Moine, Quebec ; Dr. Alfred R. C. Selwyn, Montreal ; 
Canadian Institute, Toronto ; Bowdoin College Library, Bruns- 
wick, Me. ; Experiment Station, Orono, Me. ; Society of Nat- 
ural History, Portland, Me.; Prof. Charles H, Hitchcock, 
Hanover, N. H. ; Amherst College Library, Amherst, Mass. ; 
Marine Biological Laboratory, Masaachusetta Institute of 
Technology, Boston; Society of Natural History, Massachu- 
setts Historical Society, State Library of Massachusetts, Messrs. 
T. M. Drown, Hamilton A. Hill, Robert C. Winthrop, Boston, 
Mass. ; Museum of Comparative Zoology, Prof. G. L. Goodall, 
Mr. Robert K. Toppan, Cambridge, Mass.; Free Public Li- 
brary, New Bedford, Mass.; Rev. Edward E. Hale, Roxbury, 
Mass.; Essc.K Institute, Salem, Ma^.; American Antiquarian 
Society, Worcester, Mass. ; Rhode Island Agricultural Experi- 
ment Station, Kingston, R. I. ; Providence Franklin Society, 
Rhode Inland Historical Society, Providence; Mr. George F. 
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Library, Jersey City; New Jersey Historical Society, New- 
ark ; Profs. W. Henry Green, C. A. Young, Princeton, N. J. ; 
Dr. Robert H. Allison, Ardmore, Pa.; Prof. Robert W. 
Rogers, Carlisle, Pa. ; Prof. M. H. Boyd, Coopersburg, Pa. ; 
Hon. Eckley B. Coxe, Drifton, Pa. ; Dr. Traill Green, Prof. J. 
W. Moore, Rev. Thomas C. Porter, Easton, Pa.; Mr. Andrew 
S. McCreath, Harrisburg, Pa. ; Prof. Lyman B. Hall, Haver- 
ford, Pa. ; Mr. John Fulton, Johnstown, Pa. ; Linnean Society, 
Lancaster, Pa. ; Mr. P. F. Rothermel, Linfield, Pa. ; Dr. F. A. 
Muhlenberg, Reading, Pa. ; University of Pennsylvania, Li- 
brary Company of Philadelphia, The Medical News^ Wag- 
ner Free Institute of Science, Academy of Natural Sciences, 
Historical Society of Pennsylvania, Numismatic and Antiqua- 
rian Society, Mercantile Library, Admiral E. Y. Macauley, 
Hon. James T. Mitchell, Hon. Henry Reed, Profs. John Ash- 
hurst, Jr., E. D. Cope, F. A. Genth, Jr., H. V. Hilprecht, E, O. 
Kendall, J. P. Lesley, John M. Maisch, Albert H. Smyth, Drs. 
John H. Brinton, Persifor Frazer, George Friebis, John Mar- 
shall, George R. Morehouse, Isaac Norris, Charles A. Oliver, 
€. N. Peirce, W. S. W. Ruschenberger, H. Clay Trumbull, 
William H. Wahl, Messrs. Arthur E. Brown, R. Meade Bacbe, 
Charles Bullock, Thomas M. Cleemann, Patterson DuBois, 
Robert Patterson Field, J. S. Harris, Francis Jordan, Jr., Wil- 
liam W. Jefiferis, Henry Phillips, Jr., Franklin Piatt, Theodore 
D. Rand, J. G. Rosengarten, L. A. Scott, Talcott Williams, 
Charles Stewart Wurts, Mrs. Helen Abbott Michael, Phila- 
phia ; Prof. John T. Carll, Pleasantville, Pa. ; Mr. Heber S. 
Thompson, Pottsville, Pa. ; Rev. George W. Anderson, Rose- 
mont, Pa. ; Dr. John Curwen, Warren, Pa. ; Mr. Philip P. 
Sharpies, Hon. Washington Townsend, West Chester, Pa.; 
Mr. William M. Canby, Wilmington, Del. ; U. S. Naval In- 
stitute, Annapolis, Md. ; Enoch Pratt Free Library, Baltimore, 
Md. ; Mr. T. Leeper Patterson, Cumberland, Md. ; Smithson- 
ian Institution, U. S. Naval Observatory, Anthropological 
Society, U. S. Weather Bureau, U. S. Coast and Geodetic Sur- 
vey, Library Surgeon-Generars Office, U. S. Geological Sur- 
vey, Dr. J. S. Billings, Prof. S. F. Emmons, Dr. W. J. Hoflf- 
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man, Prof. Charles A. Scbott, Mr. W. B. Taylor, Washington, 
D. C. ; University of Virginia, Charlottsville ; Journal U. S. 
Artillery, Fortress Monroe, 7a.; Agricultural Experiment 
Station, Morgantown j Prof. J. W. Mallet, University of Vir- 
ginia, Ta. ; Agricultural Experiment Station, fialeigh, N. G. ; 
Georgia Historical Society, Savannah ; University of Alabama, 
Tuscaloosa; Agricultural Experiment Station, Baton Rouge, 
La. ; Texas Academy of Science, Austin ; Museo OaxaqueilOi 
Oaxaca de Juarez, Mex, ; Observatorio Astronomico Nacional, 
Tacubaya, Mex. ; Agricultural Experiment Station, Las 
Oruces, N. M. ; Prof. E. W. Clajpole, Akron, O. ; University 
of Cincinnati, Cincinnati Observatory, Society of Natural 
Science, Cincinnati, O. ; Oberlin College ; Bev. Henry S. 
Osbom, Oxford, O. ; . Kentucky Historical Society, Frankfort ; 
Dr. Robert Peter, Lexington, Ky. ; University of California ; 
Prof. Joseph LeConte, Berkeley, Gal.; Lick Observatory; 
Mt. Hamilton, Cal.; Prof. J. G. Branner, Palo Alto, Cal. ; 
Prof. Daniel Kirkwood, Riverside, Cal. ; Prof. Gleorge David- 
son, San Francisco, Cal. ; Geological Survey of Missouri, Jef- 
ferson City ; Academy of Sciences, St. Louia, Mo, ; Arkansas 
Agricultural Experiment Station, Fayetteville ; Purdue Ex- 
periment Station, La Fayette, Ind.; Historical Society, Chi- 
cago, 111, ; Academy of Natural Sciences, Davenport, la, ; 
State University of Iowa, Iowa City; Wisconsin State His- 
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ton, Johnstown, Pa. ; Linnean Society, Lancaster, Pa. ; Nu- 
mismatic and Antiquarian Society, Historical Society of Penn- 
sylvania, Academy of Natural Sciences, Library Company of 
Philadelphia, Hon. Joseph Allison, Prof. John Ashhurst, Jr., 
Messrs. R. Meade Bache, Henry C. Baird, Cadwalader Biddle, 
Patterson DuBois, Jacob B. Eckfeldt, Eobert P. Field, Dr. 
Henry Hartshorne, Prof. H. H. Houston, Messrs. William A. 
Ingham, E. V. d'Invilliers, Francis Jordan, Jr., Prof. J. P. 
Lesley, Dr. John Marshall, Mrs. Helen Abbott Michael, Drs. 
Isaac Norris, Charles A. Oliver, C. N. Peirce, William Pepper, 
Messrs. Franklin Piatt, Theodore D. Rand, J. G. Rosengarten, 
Dr. W. S. W. Ruschenberger, Prof. Benjamin Sharp, Rev. H. 
Clay Trumbull, Prof. James Tyson, Messrs. W. P. Tatham, 
D. K. Tuttle, Samuel Wagner, Philadelphia; Prof. John F. 
Carll, Pleasantville, Pa. ; Mr. Heber S. Thompson, Pottsville, 
Pa. ; Rev. F. A. Muhlenberg, Reading, Pa. ; Dr. W. H. Apple- 
ton, Swarthmore, Pa. ; Philosophical Society, Mr. Philip P. 
Sharpies, Hon. Washington Townsend, Prof. J. T. Rothrock, 
West Chester, Pa. 

Accessions to the Library were reported from the Govern- 
ment Geologist, Adelaide, Australia ; Royal Society of N. S. 
Wales. Hon. Arthur Ren wick, Sydney ; New Zealand Insti- 
tute, Wellington ; Tokyo Library, Tokyo, Japan ; Madras 
Observatory, Madras, India ; R. Asiatic Society (China 
Branch), Shanghai, China ; Societatea Geographica Romana, 
Bucuresci ; Societates pro Fauna et Flora Fennica, Helsingfors, 
Finland ; Soci^td Physico Mathdmatique, Kasan, Russia ; K. 
Mineralogische Gesellschaft, Comitd Gdologique, Biblioth^ue 
Gdologique, Socidtd de Geographic, Prof. Serge Nikitin, St. 
Petersburg, Russia ; K. Norsk. Oldskrift Selskab, K. Danske 
Videns-Rabernes Selskab, Copenhagen, Denmark ; Bataviaasch 
Genootschap van Kunsten en Wetenschappen ; Friesch Ge- 
nootschap van Geschied, etc., Leewarden, Friesland; Mos^e 
Teyler, Haarlem, Holland ; Academie B. de Belgiqoai So- 
ciety R. Malacologique de Belgique, Brazelkef 
schende Yerein, Briinn, Austria ; K. K. St«F&^ 
hernia ; I. R. Accademia degli AgUti, Boirar 
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Geologische Landesaostalt und Bergakademie, Berlin, Prnssia ; 
Yereia fiir Schlesische iDsektenkunde, Breslau, Prussia; 
Sacheificbe Meteorologische Inatitut, Chemnitz, Saxony; 
Naturwiasenschaftliche Gesellachaft " IsiB," Verein fiir Erd- 
kuade, Dresden, Saxony ; K. G«se1lBcha(t der WisseDScfaaften, 
Guttingen, Prussia ; Wetterauische Gesellachaft fiir die Ge- 
sammte Naturkunde, Hanau a.-M. ; Gesellschaft zar Befor- 
deruDg der gesaminten Naturwissensohaflen, Marburg, Prus- 
sia; Bayerische fiotanische Gesellschafl, Munich, Bavaria; 
Dr. P. Steiner, Neuwied, Germany ; ffaturwisseoBchaftliche 
Verein, Osnabriick, Prussia ; Verein fiir Vaterlandische 
Naturkunde in Wiirtemberg, Stuttgart; Commission Inter- 
nationale de la carte Geologique d'Europe, Prof. E. Benevier, 
Lausanne, Switzerland; Soci^t^ Neuch^teloise de Geographic, 
Meuchatcl, Switzerland ; R. Accademia di Scienze, etc., Mo- 
deoa, Italy; Accademia dei Lincei, Prof. Guiseppi Sergi, 
Rome, Italy; Soci^tiJ Linn^ene, Bordeaux, France; Soci^t^ 
Languedocienne de G^ographie, Montpellier, France ; Prof. 
Dr. Jules Oppert, Paris, France ; Soci^t^ de G^graphie, Lia- 
bon, Portugal; Pliilosophical Society, University Library, 
Cambridge, England ; Royal Polytechnic Society, Cornwall, 
Plngland ; Philosophical and Library Society, Leeds, England ; 
Zoological Society, Meteorological Office, Linnean Society 
London, England ; Natural History and Antiquarian Society, 
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Profs. J. A. Allen, Isaac H. Hall, Mr. Cortland t F. Bishop, 
New York, N. Y. ; Mr. William John Potts, Camden, N. J. ; 
Free Public Library, Jersey City, N. J. ; American Chemical 
Society, Easton, Pa.; Pennsylvania State Weather Service, 
Zoological Society, Pennsylvania Hospital, Prof. George F. 
Barker, Dr. D. G. Brinton, Prof. E. D. Cope, Messrs. Herbert 
Welsh, Joseph Wilcox, Philadelphia ; Peabody Institute, 
Baltimore, Md. ; Departments of Labor, Agriculture, U. S. 
National Museum, Messrs. J. W. Fewkes, Lester F. Ward, 
Washington, D. C. ; Leander McCormick Observatory, Char- 
lottsville, Ya. ; Yirginia Historical Society, Richmond ; Agri-' 
cultural Experiment Station, Raleigh, N. C. ; Col. Charles C. 
Jones, Augusta, Ga. ; Geological Survey of Arkansas, Little 
Rock; Agricultural Experiment Station, Knoxville, Tenn. ; 
Geological Survey of Texas, Austin ; University of Califor- 
nia, Berkeley; Mercantile Library Association, San Francisco, 
Cal. ; University of Cincinnati ; Archaeological and Histori- 
cal Society, Columbus, O. ; Academy of Natural Sciences, 
Davenport, la. ; Washburn College, Topeka, Kans. ; Observa- 
torio Astronomico N. de Tacubaya, Chapultipec, Mex. ; Di- 
reccion G^ndral de Estadistica, Mexico, Mex. ; Direccion Gen- 
eral de Estadistica, Guatemala, C. A. ; Observatoria N. Arjen- 
tino, Buenos Aires, S. A.; Museo Nacional, Santiago de Chile, 
S.A. 

The following donations to the Cabinet were received : 

A photo-lithographic copy of the certificate of member- 
ship of the American Philosophical Society of Robert Stret- 
tle Jones, presented by his grandson, Robert J. Fisher, Wash- 
ington, D. C. 

A phototype (framed) of the old " Liberty Bell," presented 
by Mr. F. Gutekunst, Philadelphia. 

Photographs for the Society's Album were received from 
Dr. Isaac H. Hall, New York ; Mr. Henry 0. Baird, Dr. 
Charles A. Oliver, Philadelphia; Dr. F. A. Mohlenbergy 
Reading, Pa. 

The following deaths were annoanoed : 

Anthony J. Drexel (PbiladelpbiAX ^Kad Jni 
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Col. C. C. Jones (Augusta, Ga.), died July 19, 1893, set. 62. 

Robert Cornelius (Philadelphia), died August 10, 1893, 
set. 84. 

Prof. William H. C. Bartlett (Yonkers, N.Y.), died May 11, 
1893. 

The President was authorized to appoint a suitable person to 
prepare the usual obituary notice of Mr. Cornelius. 

List of deficiencies, part third, waslaid before the Society. 

The University of Missouri wrote that its Library had been 
destroyed by fire, and requesting that certain of the Society's 
Proceedings should be replaced. 

On motioa the matter was referred to the Librarian with 
power to act. 

And the Society was adjourned by the presiding member. 



Stated Meeting, September 15, 1893. 
Prof. Albert H. Smyth in the Chair. 



Letters of acknowledgment were received from the Observ- 
atoire Phys. Central de Ruasie, St. Petersburg (139); Tasch- 
kent Observatory, Taschkent, Turkestan (13!'); Societas pro 
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Berlin (140) ; Verein fur Schlesische Insektenkunde, Breslau, 
Prussia (139); Verein fiir Geographie u. Statistik, Frankfurt 
a.-M. (138, 139) ; Geographische Gesellschaft, Hannover, Prus- 
sia (139); K. Saohsische Gesellschaft der Wissenschaften, Prof. 
J. Victor Cams, Leipzig, Saxony (139, 140); Verein der 
Freunde der Naturgeschichte, Mecklenburg, Germany (139); 
K. Sternwarte, Munich, Bavaria (140) ; Verein fiir Vaterlan- 
dische Naturkunde in WUrtemberg, Stuttgart (136-139, and 
Trans., xvii, 1, 2) ; Prof. Carl Vogt, Geneva, Switzerland (140) ; 
Biblioteca N. C, Florence, Italy (139); K. Accademia dei 
Lincei (140); Prof. G. Sergi, Rome, Italy (139, 140); Osserva- 
torio Astronomico, Academic R. des Sciences, Turin, Italy 
(139); Socidt^ d'Emulation, Abbeville, France (140); Socidt^ 
Linn^nne, Bordeaux, France (140) ; Socidt^ d' Anthropologic 
(135, 138, 139), Minister^ des Travaux Publics (140), Marquis 
de Nadaillac, Profs. Hovelacque, Moscart, Mospero, Paris, 
France (140); University Library, Prof. J. P. Postgate, Cam- 
bridge, England (140); Philosophical and Literary Society, 
Leedp, England (140) ; Royal Society, Victoria Institute, R. Me- 
teorological Society, Society of Antiquaries, R. Geographical 
Society, Linnean Society, Mr. C. Juhlin Dannfeld, London, Eng- 
land (140); Literary and Philosophical Society, Manchester, 
England ( 140) ; Natural History Society, Newcastle-upon-Tyne, 
England (140) ; Radcliflfe Observatory, Sir H. W. Acland, Ox- 
ford, England (140); Royal Society of Edinburgh, Scotland 
(140) ; Mr. Horatio Hale, Clinton, Ontario, Canada (140) ; New 
York State Library, Albany (135-140) ; Geological Society of 
America, Rochester, N. Y. (140) ; Prof. George Stuart, Philadel- 
phia (136, 137, 139); Dr. W. H. Appleton, Swarthmore, Pa. 
(137-140) ; Philosophical Society, Washington, D. C. (140) ; 
State Agricultural College, Michigan (139, 140) ; Kansas State 
Agricultural College, Manhattan (139); Bishop Crescencio Car- 
rillo, M^rida de Yucatan, Mexico (139, 140); Central Meteor- 
ologioal Observatory, Mexico (140). 

Letters of acknowledgment (141) were received from the 
Oeological Survey of Canada, Ottawa ; Historical and Scien- 
tifio Sodety, Winnipeg, Manitoba ; Bowdoin College, Bruns- 
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wick, Me. ; Maine Historical Society, Society of Nfttar&l His- 
tory, Portland, Me. ; Prof. C. H. Hitobcock, Hanover, N. H. ; 
Vermont Historical Society, Montpelier; State Library of 
Massachusetts, Boston Society of Natural History, Maswchu- 
Betta Historical Society, Athen^um, Marine Biological Labo- 
ratory, Prof. T. M. Drown, Mr. Robert C. Winthrop, Boston, 
Mass.; Harvard College, Mugeum of Comparative Zoology, 
Profs. A. Agassiz, G. L. Croodale, Mr. Robert N. Toppan, 
Cambridge, Mass. ; Free Public Library, New Bedford, Mass. ; 
Besex Institute, Salem, Mass.; Prof. Elihu Thomson, Swamp- 
scott, Mass.; Ames Antiquarian Society, Worcester, Mass.; 
Agricultural Experiment Station, Kingston, H. I. ; Providence 
Franklin Society, Rhode Island Historical Society, Provi- 
dence ; Connecticut Historical Society, Hartford ; Yale Uni- 
versity, New Haven Colony Historical Society, New Haven, 
Conn.; Agricultural E.^periment Station, Storro, Conn. ; New 
York State Library, Albany, N. Y. ; Society of Natural 
Science, Buffalo, N. Y.; Prof. Edward North, Clinton, N. Y.; 
Profe. J. M. Hart, J. W. Oliver, B. G. "Wilder, Ithaca, N. Y. ; 
Meteorological Observatory, Ames Museum Natural History, 
Ames Geographical Society. Historical Society, Profs. Isaac 
H. Hall, John J. Stevenson, New York; Vassar Brothers' In- 
stitute, Poughkeejisie, N. Y. ; Geological Society of America, 
Rochester, N. Y. ; Prof. W. Le Conte Stevens, Troy, N. Y. ; 
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been selected from the papers of Prof. Caspar Wistar, M.D., who was 
the fourth President of your ancient and honorable Society. 

Among them are letters in English, in French, in German, and in 
Latin, from some of the most learned men of science of their day. The 
direct information that they convey may be of little value ; it is not from 
writings of the early years of this century that we look for scientific in- 
struction. But some of the letters are from men so eminent, that they 
cannot fail to be of interest both in what they tell us of their authors, and 
in the history of scientific discovery. And the fact that Dr. Wistar's tal- 
ents were so honored, and his friendship so valued by great and learned 
men in distant countries, at a period in our history when America at- 
tracted little attention among the nations of the earth, will perhaps be 
gratifying to his successors in this Society, and to American scholars in 
general. 

I beg of you to accept these letters as a memorial of Prof. Wistar's son, 
my late husband. Dr. Mifflin Wistar, who inherited a love of his profes- 
sion and a love of his fellow-men, and who died in 1872. No descendant 
of Prof. Wistar now survives. 

I am, gentlemen, most respectfully yours, 

Esther F. Wistar. 
September, 1803. 

•The following is a catalog of the letters, etc., presented : 

1. Geneva, July 19, 1794. Letter from Dr. Sylvestreto Dr. Caspar Wistar. (French.) 

2. Charleston, May 20, 1796. De Beauvoir to Dr. Wistar, proposing a scientific Journey 
in Georgia. 

3. Richmond, April 25, 1798. Same to same, describing the discovery of a skeleton of 
an elk in Virginia. (French.) 

4. North Carolina, May 13, 1797. Letter from Rev. Samuel Spring and Samuel McCorkle 
to Robert Patterson. 

6. New York, February 14, 1792. From Dr. Samuel L. Mitchell to Dr. Wistar, describ- 
ing a new invention of distilling fresh water from salt. 

6. New York. lune 30, 1798. Same to Jonathan Williams, describing geological discov- 
eries in New York. 

7. Boston, October 12, 1799. Notice of Dr. Wistar's election to the Historical Society of 
Massachusetts!. 

8. ParlH, April 3, 1801. Printed Prospectus of a work of G. Cuvier, on Quadrupeds, re- 
ceived by the American Philosophical Society from the author. 

9. Wiishington, Mississippi Territory, August 21, 1805. Letter ftom Samuel Brown to 
Thomas Jefferson, President ot the United States, describing discovery of large bones. 

10. Paris, November 15, 1807. Letter from Dr. Delile to Dr. Wistar, relating to poison of 
the Upas Tree. (French.) 

11. Paris, November 24, 1808. Same to same, informing Dr. Wistar that the writer is 
engaged in a work on the Flora of tCgypt, at the Government's expense. (French.) 

12. Dissertation on Upas poison, referred to in No. 10. (French.) 

13. Paris, October 21, 1809. Letter from Dr. Delile to Dr. Wistar, sending the said dis- 
sertation. ( French. ) 

14. Paris, September 14, 1810. Same to same. (French.) 

15. Paris, Ociober 10, 1808. Report ol G. Cuvier to the Institut National, Ciasse des 
Sciences, Pbysiques et Mathematiques, on a collection of fossils sent by Jefferson. 
(French.) 

16. Paris, November 14, 180S. Jitter of thanks for the above from Cuvier to Jefferson. 
(French.) 
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On motion, the sincere thanks of the Society were tesdered 
to Mre. Mifilin Wifitar for her valuable gift, for which the 
Society ordered suitable acknowledgment should be made. 

The deaths of Edward Hopper, August 7, 1898, set. 82, and 
John M. MaiEch, September 10, 189S, xt. 63, were announced, 
and the President authorized to appoint suitable persons to 
prepare the usual obituary notices.* 

Mr. Lynian read a paper on "The Great Meeozoic Fault in 

IT. pftrla, May 27, 1809, LetUr Trom Andre Hlcbftuz to Dr. WIstar, rerenlnit amoDe 
oUi» tblngs lo hiB work. (French.) 
IS, Fsrin, Kovvmbcr 29, 1W9. Same lo osmc. (French.) 
19. raris, Svplember ^. inio. Same lo tame. Inlnxluulng Monsieur Barges. (French.) 

30. Pftilg, Lecembei&. isil. Same to same, iulrodudng Ibe Abbe de Correa de Serra. 
(French.) 

21, Piirjs. JanuBiySS, 1H12. Same b) same. (French.) 

22, FarlH, Juiie26, 1814. Same to same. IFrcnch.) 

23, Parlr-, SfpiemtierR ISIB. Same lo same. (French.) 

31, Paris, DecemlierlS, 1817. Sametoaame. (French.) 
25. Nodule. Sametosame. (I'lencb.) 

2B, No date. Same to same, aundtng the flrsl volume of MIcbaiu's book on the trees ol 
the Unlli.'O Stater, 

27, Nu date. Instmctlons from the AmetlCHti Phllonopblcal Society to Hr, Andre' 
Uichaiix, for fiploriug the country along the MlBscuri and ibcnce westwaidly to tbe 
Pacific Ocean. 

2M, Kranckerlilolland^ July 31. 1809. LetCcr^m A, G. CampfrabOQI romllscollected 
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New Jersey," after the conclusion of which the author, in 
answer to a query by Mr. Williams as to whether he could 
suggest any other name for the Newark group, stated that 
Montgomery shales would be more suitable, because the beds 
occur more fully and have been studied more thoroughly in 
Montgomery county (Pennsylvania) than in any other like 
district ; but that the beds are probably of two various ages to 
be properly called by a single name. 

New nominations Nos. 1260, 1261, 1262, 1263, 1264 were 
read. 

Mr. Williams moved " that a Committee of five members 
be appointed to consider a plan for preparing a Cooperative 
Index of all Transactions." 

After discussion, the motion was deferred until the next 
meeting of the Society, notice of same to be placed on the 
card, and the Society was adjourned by the presiding member. 



Stated Meeting, October 6, 1893. 
President Fraley in the Chair. 

Correspondence was submitted as follows : 

A letter from Hon. Charles P. Daly, New York, accepting 
membership. 

A letter from the Naturhistorische Verein der Preussischen 
Rheinlande, Westfalens und des Regierungs-Bezirks Osnabriick, 
Bonn, Prussia, inviting the Society to attend the celebration of 
its Fiftieth Anniversary, held May 28 and 24, 1893. 

A letter from the Niederrheinische Gesellschaft fiir Natur- 
und Heilkunde, Bonn, Prussia, inviting the Society to attend 
the celebration of its Seventy-fifth Anniversary, held July 2, 
1893. 

Letters of envoy were received from the K. Akademie der 
Wissenschaften, Vienna, Austria ; Naturforschende Gesell- 
schaft, Bamberg, Bavaria ; K. Geologische Landesanstalt and 



Bergakademie, K. P. Meteorologiscbe Institut, Berlio, Prussia ; 
Yerein fiir Schlesi«;he iDsektenkutule, Bre^lau, Prussia; K. 
Siichsiacbe Gesellschaft der "Wiasenschafwii, Leipzig, SaxoDy; 
Verein fiir Vateriiiodische Naturkunde, Stuttgart, Wurtem- 
berg ; Soci^td des Sciences Physiquea et Naturellea, Bordeaux, 
France; Has^e Guimet, Paris, France; Smithsonian Institu- 
tion, Washiogton, D. C; Mr. William John Potta, Camden, 
N. J.; Academy of Natural Sciences, Davenport, Iowa; Di- 
reccii^D General de Estadistica de la !Repi!bIica Mexicana, Mex- 
ico, 

Letters of acknowledgment were received from the Royal 
Society of Victoria, Melbourne (139); Royal Society of N. S. 
Wales, Sydney, Australia (139); K. Yetenskaps Akademiens, 
Stockholm, Sweden (lil); Royal Society of Sciences, Upsal, 
Sweden (140); K. Danske Yidenskabernea Selskab, Prof. 
Japetus Steenstrup, Copenhagen, Denmark (139, liO); Royal 
Zoological Society, Amsterdam, Netherlands (139); K. Zool- 
isch- Botanische Genootachap, The Hague, Z. Holland (139, 
140); Imperial Academy of Science, St. Petersburg, Russia 
(139); K. K, Naturhistoriache Eormuseum, Drs. Aristides 
Brezina, Friederieh S. Krauss, Matthasus Much, Yienna, Aus- 
tria (140); NaturforschendeGesellschaftdesOsterlaadea, Alten- 
berg, Saxe- Weimar (140); Deutsche Geologische GesellKihafl 
(ISy, 140), Editor of Naturwissenschaftliche Wockenschrift 
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and West and Southern Counties Society, Bath, England (140, 
141) ; Royal Meteorological Society (141), Victoria Institute 
(141), Linnean Society (141), Royal Astronomical Society (141, 
and Trans., xvii, 3, xviii, 1), Prof. William Crookes (141), 
Mr. C. Juhlin-Dannfelt (141), Dr. W. H. Flower (140), London, 
England ; Literary and Philosophical Society, Geographical 
Society, Manchester, England (141); Royal Observatory, Edin- 
burgh, Scotland (141, and Trans., xvii, 3, xviii, 1); Massachu- 
setts Agricultural College, Amherst (141), Dr. Justin Winsor, 
Cambridge, Mass. (137-140); Prof. James Hall, Albany, 
!N. Y. (141); American Geographical Society, Prof. Isaac H. 
Hall, New York (137-140); Prof. C. W. Shields, Princeton, 
N. J. (141) ; Wyoming Historical and Geological Society, 
Wilkesbarre, Pa. (141); State Library of Pennsylvania, Har- 
risburg. Pa. (Trans., xvii, 3, xviii, 1); Mercantile Library 
(141), Prof. E. D. Cope (141), Mr. E. T. Dlnvilliers (187-140), 
Mr. G. de B. Keim (141), Prof. Albert H. Smyth (141), 
Prof. George Stuart (135, 141), Philadelphia; Prof. James E. 
Rhoads, Bryn Mawr (187-141); Agricultural Experiment 
Station, Newark, Del. (139, 140); U.S. Naval Institute, An- 
napolis, Md. (141) ; Maryland Institute, Enoch Pratt Free Li- 
brary, Baltimore, Md. (141); Mr. T. L. Patterson, Cumber- 
land, Md. (141); Smithsonian Institution (544 packages). 
Bureau of Ethnology, Surgeon-General's Ofl&ce, U. S. Weather 
Bureau (Trans., xvii, 3, xviii, 1), Anthropological Society, 
U. S. Coast and Geodetic Survey, U. S. Geological Survey, 
Col. Garrick Mallery, Rt. Rev. John J. Keane, Profs. S. F. 
Emmons, Charles A. Schott, Drs. J. S. Billings, Albert S. 
Gatschet, W. J. Hoffmann, Mr. W. B. Taylor, Washington, 
D.C. (141) ; University of Virginia, Leander McCormick Ob- 
servatory, Charlottsville, Va. (141); U. S. Artillery, Fort 
Monroe, Va. (141); Prof. J. W. Mallet, UniverMty of Vir- 
ginia, Va. (141); N. C. Experiment Station, Raleigh (141); 
Canebrake Experiment Station, Uniontown, Ala. (141); Uni- 
versity of Alabama, University P. O. (141); State Experi- 
ment Station, Baton Rouge, La. (141) ; Academy of Sciences^ 
Austin, Texas (141) ; Society of Natural History, Prof. T. H. 
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Norton, CiDciDnati, Ohio (141); Oberlin College, Oberlia, 0. 
(141); Agricultural Experiment Station, Knoxville, Tenn. 
(141); Purdue Experiment Station, LaFayette, Ind. (141); 
State Agricultural College, Michigan (141); Academy of 
Natural Sciences, Davenport, la, (141); Washburn College, 
Topeka, Kans. (141) ; State Historical Society, Madieoa, Wis. 
(141); Colorado Scientific Society, Denver (141); State 
Agricultural College, Fort Collins, Colo. (187, 139, 140, 
141); Academy of Science, Tacoma, Wash. (141); Experi- 
ment Station, Lincoln, Neb. (141); University of California, 
Prof Joseph LeConte, Berkeley, Cal. (141); Prof. J. C. Bran- 
ner, Palo Alto, Cal. (141); Prof. Daniel Kirkwood, Riverside, 
Cal. (141) ; Prof. Geoi^e Davidson, San Francisco, Cal. (141); 
Obseratorio Astronomico de Tacubaya, Mexico (141); Bishop 
Crescendo Carrillo, Merida, Yucatan, Mex. (141). 

Accessions to the Library were reported from the K. K. 
Militiir-Geographische lostitut, Vienna, Austria; Naturfor- 
schende GesellEchafi, Bamberg, Bavaria; K. P. Meteorolog- 
ische Instimt, Berlin, Prusfia; Verein fiir Erdkuade, Casel. 
Prupsia ; Naturforpchende GesellschaPt, Emden, Prussia ; Ober- 
hes-iische Gesellscbaft fur Natur- und Heilkunde, Gieseo, 
Hesse; Geograpbische Gesellschaft, Hanover, Prussia; Physi. 
kalisch-CEkonomische Gesellschaft, Konigeberg, Prussia; Ver- 
ein fiir Kunst und Alterthum, Ulm, Wiirtemberg; Soci<5t^ 
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Louis, Mo.; Michigan Mining School, Lansing ; University of 
Wisconsin, Madison ; Mr. Alton H. Thompson, Topeka, Kans.; 
Nebraska State Historical Society, Lincoln ; Colorado Scien- 
tific Society, Denver; Agricultural Experiment Stations, 
Kingston, E. I., Madison, Wis. 

A photograph for the Society's album was received from 
Mr. Robert P. Field, Philadelphia. 

A circular from the Friesch Genootschap voor Geschied-, 
Ondheid en Taalkunde, Leeuwarden, Friesland, announcing the 
death of three of its members. 

The Secretaries reported that the paper by Prof. Gentry 
was undesirable for publication, and it was ordered to be re- 
turned to its writer. 

Dr. Ruschenberger read an obituary notice of the late Wil- 
liam Barton Rogers. 

Prof. W. B. Scott, of Princeton, N. J., presented a paper for 
the Transactions entitled, " On the Mammalian Fauna from the- 
Deep River Beds of Montana," of which he gave an oral 
synopsis. 

On motion, the President was authorized to appoint a Com^ 
mittee of three members to examine and report on same.* 

Dr. Brinton read a paper on "The Central Americani 
Native Calendar." 

In answer to a query by Dr. Morris, Dr. Brinton made some 
remarks on the meaning of the Mexican Calendar. 

Pending nominations Nos. 1260, 1261, 1262, 1263 and 1264 
were read. 

At the call of deferred business, the motion of Mr. Williams, 
offered at the last meeting, was taken up and considered. 
The motion was as follows : 

" Besolved, That a Committee of five members be appointed to consider 
a plan for preparing a Cooperative Index of all Transactions." 

The subject was discussed by Messrs. Smyth, Brinton, Cope, 
Prime, Phillips, Morris and others, and was explained by Mr. 
Williams. 

* Dr. Cope, Dr. Ryder and Mr. Lyman were subsequently appointed as such Com- 
mittee. 
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Dr. Horn moved to amend the reaolation so that it Bbould 
read as follows: " Resolved, That a Committee of five mem- 
bers be appointed to consider the expediency of preparing a 
plan of A Cooperative Index of all Transactions and if expe- 
dient to report such a plan to the Society." 

Mr. Williams accepted the amendment. 

The question was put on the motion as amended and the 
resolution was carried hj a vote of seven ajes to mx nays. 

And the Society was adjourned b; the President. 



Stated Meeting, October m, 189S. 
President, Mr. Fbalet, in the Chair. 

Dr. James E. Rhoada, of Brjn Mawr, was presented to the 
Chair and took his seat. 

Accessions to the Library were reported from the Govern- 
ment Geologist, Adelaide, Australia; R. Societatis Scienti- 
arum, Upsal, Sweden ; NaturwissenRchaflen Verein des Beg.- 




1893.] 



253 



Sciences, Upsal, Sweden ; Academic R. des Sciences, etc., 
Bruxelles, Belgium ; Geological Survey of Canada, Ottawa ; 
Bureau of American Republics, Washington, D. C. 

Letters of acknowledgment were received from the Royal 
Geographical Society (Queensland Branch), Brisbane (139); 
Soci^te Royale des Sciences, Upsal, Sweden (125-139); K. 
Zoologisch Genootschap, Amsterdam, Netherlands (141) ; 
Fondation de P. Teyler van der Hulst, Colonial Museum, 
Haarlem, Holland (141); Museum van Oadheiden, Leiden, 
Holland (141); Royal Library, K. Zoologisch- Botanisch Ge- 
nootschap, 'S-Gravenhage, The Hague (141); Academe R. des 
Sciences, etc., Bruxelles, Belgium (139); K. K. Central- An- 
stalt fiir Meteorologie, etc., Vienna, Austria (141); Naturhis- 
torische Verein, Bonn, Prussia (139); Naturwissenschaftliche 
Verein des Reg.-Bez. Frankfurt a. O., Prussia (137, 139, 140); 
Direktion der Deutsche Seewarte, Hamburg, Germany (140); 
K. Sternwarte, Munich, Bavaria (141); Marquis Antonio de 
Gregorio, Palermo, Italy (139, 140); Philosophical Society, 
Cambridge, England (141, and Trans., xvii, 3, xviii, 1); Royal 
Geographical Society, Zoological Society, Dr. W. H. Flower, 
Mr. P. L. Sclater, London, England (141); Prof. W. Boyd 
Daw kins, Manchester, England (139, 140, 141); Natural His- 
tory Society, New-Castle-on-Tyne, England (141); Royal So- 
ciety, Dublin, Ireland (141) ; Prof. W. D. Whitney, New 
Haven, Conn. (141); Prof. L, B. Hall, Haverford, Pa. (141); 
Dr. John H. Brinton, Philadelphia (141) ; Smithsonian Insti- 
tution, Washington, D. C. (141) ; University of Michigan, Ann 
Arbor, Mich. (141); Prof. E. W. Claypole, Akron, O. (141); 
Cincinnati Observatory (141) ; Prof. H. S. Osborn, Oxford, O. 
(141); Prof. J. L. Campbell, Crawfordsville, Ind. (141); Mr. 
Everard F. im Thurn, Georgetown, British Guiana, South 
America (140); Bureau de Statistique, La Plata, Budnos 
Ayres, South America (96, 107-128, 135-138). 

The Committee on Prof. W. B. Scott's Paper reported the 
game to be worthy of publication in the Transactions of the 
Society. 

On motion, the Committee was discharged. 
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PeDding nomiDations Nos. 1260, 1261, 1262, 1268 and 1294 
were read, spoken to and balloted for. 

Mr. Prime made some remarks on the claasificatioQ of ore 
deposits and proposed a new system. 

Dr. Cope made an oral communication on the forma of fossil 
sharks, family Cladodontidse. 

The President reported the appointment of Mr. William P. 
Tatham on the Committee of Finance in place of W. B. 
Rogers, deceased. 

The business of the meeting being over, the Tellers exam- 
ined the ballots cast and reported to the President the state of 
the poll. 

The President thereupon declared that the following bad 
been duly elected to membership in the Society : 

2222. Dr. Samuel A. Green, Boston, Mass. 

2223. Dr. John G. Morris, Baltimore, Md. 

2224. Prof J. M. Hoppin, New Haven, Conn. 

2225. Chevalier Bousseau d'Hoppancourt, Vienna, Austria. 

2226. Dr. Isaac Boberts, London, England. 

And the Society was adjourned by the President. 
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the distinguished chemist, Dr. Robert Hare, in the Professorship of . 
Chemistry in the University of Pennsylvania. His three uncles, as 
well as their father. Dr. P. K. Rogers, were widely known in the field 
of science. Dr. P. K. Rogers was appointed, in 1819, Professor of 
Natural Philosophy and Mathematics in the ancient college of Wil- 
liam and Mary, at Williamsburg, Va. William B. Rogers, the 
uncle after whom our subject was named, was Professor of Natural 
Philosophy and Geology in the University of Virginia, and, from 
July, 1835, ^^^ Director of the Geological Survey of the State. 
Henry Darwin Rogers was Director of the First Geological Survey 
of Pennsylvania, and, from 1858, Regius Professor of Natural His- 
tory in the University of Glasgow ; and Dr. Robert E. Rogers was 
Professor of Chemistry during many years in the University of 
Pennsylvania, and subsequently in the Jefferson Medical College. 

William B. Rogers, Jr., was bom Dec. 17, 1833, in Baltimore, 
where his parents then resided. In 1840, they settled in Philadel- 
phia. William was first at a Friends* School, taught by Miss Mary 
Tyson. On leaving it, he was, from 1843 to 1846, at the Public 
Grammar School, N.E. corner of Twelfth and Locust streets, of 
which Mr. Clevenger was Principal. 

In 1846, he entered the Central High School of Philadelphia, 
then under the direction of Mr. John S. Hart, and graduated 
Bachelor of Arts in 1850. The same year he matriculated at the 
University of Virginia, but being called home in the spring of 1852 
by the illness of his father, who died June 15, he did not resume 
his course in the University. 

In the winter of 1852-53, he was appointed an assistant on the 
First Geological Survey of Pennsylvania, and for three years did 
field or office duty, as occasion required, and in the fourth year, 
desultory work. This Geological Survey was ended by the failure 
of the Legislature of the State to appropriate money to continue it, 
and all who had assisted in the work were released from their con- 
nection with it. 

Mr. Rogers was without regular occupation during many months. 
To him profitable and continued employment of some kind was 
very desirable. He was always an earnest student, and his acquire- 
ments were notable at that time. It seemed probable that the ex- 
ample of the lives of his father and uncles, as well as his own pref- 
erence, would induce him to select for himself only some one of 
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s associated with science. Possibly, however, observa- 
tion may have satisfied him that toiling on any purely scientific 
paih does not always lead to sufficient compensation, reckoned 
either in fortune or in fame. Whatever reason may have deter- 
mined his course, he abandoned science as a career, but adhered to 
it as a proper diversion and amusement for leisure hours.* 

In December, 1859, The Western Saving Fund Society of Phila- 
delphia appointed him a clerk in the institution. There his habit* 
ual exactness, devotion to duty, pleasant demeanor, and manifest 
integrity in every sense won for him unreserved confidence and 
esteem, and secured his advancement step by step in the institution. 
In July, i86z, he was promoted to be Secretary and assistant of the 
President, 

He married, Nov. 13, 1862, a daughter of Mr. William Wynne 
Wister, of Germantown, and in December of that year was ap- 
pointed Treasurer of the Saving Fund. He was chosen Vice-Pres- 
ident of ii in February, 1878, and elected one of the Board of 
Managers of the Society in October, 1882. 

To obtain temporary relaxation from official duty after almost 
continuous attention to it during thirty-one years, and alSo for the 
beuelit of his health, which was in some degree impaired, he went 
to Europe in June, 1890; and, having visited the British Islands, Bel- 
gium, France, Germany and Switzerland, returned and resumed 
his official work, after an absence of about three months. 

His educational training and impressions, received while in view 
of near relatives engaged in scientific work, possibly imparted the 
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He was a member of the Board of Directors of the Mercantile 
Library Company of Philadelphia from 1878 till 1887, when he 
resigned. 

He was chosen a member of the American Philosophical Society 
April 16, 1880, and served on its Finance Committee from Janu- 
ary, 1885. 

He was elected a member of the Historical Society of Pennsyl- 
vania, December 19, 1887 ; and was also a member of the Geo- 
graphical and of the Photograph ical Societies. 

The titles of the institutions in which Mr. Rogers was interested 
may suggest the various subjects that, at different times, occupied 
his attention. Intellectually liberal, generous in disposition, and 
naturally endowed with a well-balanced mind — good sense — his 
diversified and reliable knowledge greatly enhanced his qualifica- 
tions to be an efficient officer and manager in a financial institution. 

His general health had become impaired in the past year. After 
a few hours* illness at his home in Germantown, he died on the 
evening of March 15, 1893, '^ ^^^ sixtieth year of his age, leaving 
a widow, a son, and a daughter, bereaved of a considerate, loving 
husband and affectionate father. 

The Western Saving Fund Society of Philadelphia, at a special 
meeting, March 20, recorded on its minutes an expression of its 
sense of loss in the death of its Vice-President, who with entire ap- 
probation had served the Society during thirty-three years. His 
extensive knowledge of finance enabled him to judiciously select 
securities suitable for the investment of funds entrusted to the 
care of the Society. He had the confidence and respect of depos- 
itors ; and with those who desired to transact other business with 
the institution, his relations were always friendly and confidential. 

The value of an officer so highly qualified cannot be easily esti- 
mated nor definitely expressed. William B. Rogers will long be 
kindly and respectfully remembered by his daily associates and 
numerous friends. 

Philadelphia, in his death, lost a modest, intelligent, unpreten- 
tious citizen, whose conduct was exemplary in every respect — a 
man who never forgot to do his duty. 
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The Native Calendar of Central America and Mexico. 

A Study in Linguiatica and Symbolitm,. 

By Daniel 0. Brinlon, M.D. 

{^Read before the American Philosophical Society, Oct. 6, 1893.) 

g 1. Purpose and Method of tbelnquirj. 

g 3. Qeoi;rap1iic Bxtenaton of the Calendar BjBtem. 

g 3. Haihematicat Basla of Ibe Calendar. Tbe 30 and IS-day Period*. 

% i. The S-da; Periods and " Year-bearere." 

% S. The T-daj Periods. 

S 0. The Vague Solar Year. 

§ 7. Methods of DiviDQiion by ihe Calendar. 

§ 8. Calendar PestivaU of the Modero (Julches. 

g 0. Where WBH Ihe Calendar Invented, and b}* what KaltoaT 

§10. The Linguistic Analjais. 

§ U. Analysts of the Day-Names Id the Haya, Tzental, Qaich^, aod 

Cakchiquel Dlalecls, and in the Zapotec and Nahoatl Language*. 

^ 13. Analysis of the Moo tli- Names in tbe Maya, Tzenlal, Qulch£, and 

Caltchtquel DiaiecU, and In Ibe Cliapaoec Language. 

g 13. The Symbolism of the Day-Names. 

g 14. General Symbolic SIgniBcance of tbe Calendar. 

§ 1. Purpose and Method of this Inqoiky. 
Of nil the intellectual monuments which remain to us of tbe 
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and indeed contrary to the evidence. The peculiarities which 
mark this Calendar belong to itself alone, and differ completely 
from those on which the time-counts and astronomical measure- 
ments of the ancient nations of the Old World were based. It is 
strangely and absolutely independent and American in its ori- 
gin and development. 

The especial object which I have in view in this essay is to 
collect the month and day-names of all the nations of the 
Maya stock within my reach, and subject them to an et3'molog- 
ical analysis and comparison with their correspondents in the 
Zapotec and Nahuatl tongues, and to endeavor to reach the sym- 
bolic significance of the Calendar as a mythical record and method 
of divination. 

I confine myself to the linguistic analysis, and avoid that 
based on the hieroglyphic writing, of which so much use has 
been made by Prof. Cyrus Thomas, Dr. Schellhas, Dr. Seler and 
others, because I believe it must be brought into requisition with 
great caution and under strict limitations. The leading princi- 
ple of this writing is, in my opinion, essentially phonetic, and 
not representative ; but phonetic according to what I have called 
the '^ ikonomatic " method, which means that the glyph or figure 
is a picture, not of the object, but of the name of the object, as 
in what is called a " rebus." * 

The consequence of this is, that it becomes quite misleading 
to seek the real meaning or derivation of a day-name or other 
word from the figure which represents it in the hieroglyphic 
writing. The latter stands usually for a word of an entirely dif- 
ferent meaning, the only connection being a more or less simi- 
larity in sound. 

This will readily be understood by a few examples of this 
method of writing in our own tongue. In it, for instance, the 
pronoun " I " would be represented by the picture of an eye ; a 
(writing) pen by the picture of a (hog) pen ; " matron " by a 
mat, and a person running ; and so on. 

It is evident that any attempt to derive from such figures the 
literal names of the day or month would lead the inquirer wholly 
astray. Yet in spite of the fact that we have any number of 
examples proving that this method was constantly in use by the 

*8ee my JSnoys q/'on Americanitt, pp. 21^229 (Philadelphia. 1890), for a AiU explanation 
of the ikonomatic method. 
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Nahuaa and MAfas, the authors above referred to and others 
have repeatedly overlooked it, and have ofben been led into ob> 
viously erroneous interpretations. 

§ 2. Qeooraphic Extension of the Calbndab Stbtem. 

We know to a certainty that eaaentially the same Calendar 
system was in use among the Nahuas of the Valley of Mexico 
and other tribes of the same linguietic family resident in TIaa- 
callan and Meztitlan, In Soconusco, Guatemala and Nicaragua ; 
that it prevailed among the Mixtecs and Zapotecs; and that of 
the numerous Mayan tribes, it was familiar to the Mayas proper 
of Yucatan, the Tzentals and Zotzils of Chiapas, the Quich<!3 
and Cakchiquels of Quatcmala, and to their ancestors, the build- 
era of the ruined cities of Copan and Palenque. 

There is no direct evidence that it bad extended to the Haas- 
tecas, of Maya lineage, on the Rio Panuco ; but it was in vogue 
among the Totonacos, their neighbors to the south, on the Qulf 
of Mexico. The Pirindas, Matlazincaa and Taraacos of Micb- 
oacan had also accepted it, though perhaps not in a complete 
form.* The Chapanecs (Chiapanecs) or Mangues, part of whom 
lived in Nicaragua and part in Chiapas, had also adopted it. 

The tribes above named belong to seven entirely different lin- 
guistic stocks, but were not geogruphically distant. Outside of 
the area which they occupied, no tmces of this Calendar system, 
with its many and salient peculiarities, have been found, either 
in the New or the Old World. 
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form of the Calendar, because these emigrants carried it with 
them, and preserved it until the advent of the Europeans. Such 
facts incline us to accept the statement of the Quich^ astrono- 
mers to the effect that they had been regularly keeping their 
national annals by this time measurement for at least eight hun- 
dred years before the advent of the Spaniards in 1524. * 

The Mayan dialects of which I can avail myself are the Maya 
proper of Yucatan ; the Tzental of Chiapas ; and the Quiche 
and Cakchiquel of Guatemala. The last two differ very slightly 
from each other, and may be considered as one language. The 
Tzentals and Zotzils were closely allied branches of the stock, 
who Inhabited a considerable portion of Chiapas and Tabasco 
when this region was first explored by the Spaniards. Early 
writers often call the Tzentals, " Tzendals " and " Zeldals," 
through a corruption of their proper name, which is Tzental, 
there being no d in their alphabet. The Zotzils called themselves 
Keren, ^^ young men,'' which the Spaniards changed into Que- 
lenes. 

Garcia de Palacio, writing in 1576, includes both under the 
compound name, Zeldal-Quelen, as one language.f They have 
from time to time been spoken of erroneously as Chiapanecs. 
These, whose right name is Chapanecs, are linguistically in no 
way related to the Mayan stock. 

The Tzental dialect is not distant from the pure Maya. In 
his scheme of the divarication of the stock, Dr. Stoll places it, 
indeed, as the branch nearest allied to the tongue spoken in 
Yucatan. J I am inclined, however, from my own studies of 
these dialects, to accept as correct the uniform traditions of the 
Cakchiquels, Quiches and Tzutuhils of Guatemala, who traced 
their ancestry to the same parentage as that of the Tzentals and 
Zotzils ; thus bringing the dialects of Chiapas into closer rela- 
tionship to those of Guatemala than to those of the Peninsula 
of Yucatan. § 

• •• Demas dc ochoclontos alios/* Herrcra, Historia de tat Indias Ocridenialee, Dec. Ill, 
Lib. iv, cap. 18. 

t Carta al Fey, p. 20 (Bd. Squler). 

X Dr. otto StoU, Ethnoffrapkie der RepuUik Guatemala, s. 84 (Zurich, 1884). The foi^n 
" TzotzU " adopted by this writer is not so correct as " Zotzil." 

i I do not include the Choi among the proper dialects of the Tzental territory. It is of 
modem introduction, ttom the upper valley of the Usumacinta river. 



g 8. Mathematical Babib of the GALSHDAa. 

The general outlines oftliia Calendar system are bo well known 
— or ralher, I should say, are discussed in so many accessible 
books — that I need not more tlian refer to them here. 

The basis is a so-called " month " of SO days. Each day is 
designated by a name of some object, animate orinanimate ; and 
besides its name, each day is numbered, but not ft-om 1 to 20, 
but only fVom 1 to 13, when the numbering begins again at the 
unit. 

The result of this combination evidently is, that a day bear- 
ing both the same name and the same number will not recur 
until 13 of the " months " have elapsed. This gives a period or 
cycle of 260 days, and this anomalous period is at the founda- 
tion of the native Calendar, 

Why was it chosen ? Does it correspond to any aeries of re- 
curring events in nature ? Is it astronomical ? Or was it purely 
mythical and terrestrial ? 

The answers to these inquiries are not entirely satisfactory. 
It is generally admitted that the number 20 was chosen because 
the arithmetical system of these nations was vigesimal, and 
grouping the days by twenties was a natural method with them ; 
and it has usually been stated that the numljer 13 represents 
one-half the number of days during which the moon ia visible 
between its heliacal conjunctions, and that it owed its Bclcction 
to this observation.* 

s ilitliculty in this theory is, tbnt according to it the 
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Dr. Forstemann is of opinion that the 13-day period arose 
from an effort to divide the vague solar year, counted as 364 
days, into equal parts, thus making 13 X 28 = 364. * 

Another theory, especially urged by the able Mexican anti- 
quary, Paso y Troncoso, is that the period of 260 days and the 
number 13 owe their selection to astronomical observations of 
the planet Venus. He points out that 5 synodical revolutions 
of Yen us equal 8 solar years ; and that after 13 periods of 8 
years, forming a cycle of 104 years, on the initial day of the 
next cycle the relative positions of Venus and the sun would be 
the same as at the commencement of the first cycle.f 

An entirely different explanation of the selection of the num- 
ber 13 is that which traces it to certain widespread terrestrial 
and mythical connections. 

Whether these mythical relations were adopted from the Cal- 
endar or whether they gave rise to it, they certainly were pres- 
ent in marked prominence among these nations. According to 
Aztec mythology the heavens were 13 in number, and 13 divini- 
ties ruled over the under world. The Quiches and Cakchiquels 
believed that 13 was the number of the first ancestors of the 
human race, so they divided their tribes into 13 divisions or 
gentes. And other instances could be quoted of the sacredness 
of this number. 

Whence did it derive this mythical character? 

A possible explanation has been suggested to me by Mr. 
Frank H. Gushing, based on his observations among the Zuiiis. 

In the ceremonies of this nation the complete terrestrial 
sphere is symbolized by pointing or blowing the smoke to the 
four cardinal points, to the zenith and the nadir, the indi- 
vidual himself making the seventh number. When the celestial 
is also to be symbolized only the six directions are added to 
this seven, because the individual remains the same. So that 
the number typifying the whole universe, terrestrial and celes- 
tial, becomes 13. 

When, on the other hand, in their ceremonies the rite requires 
the officiant to typify the supra- and the infra-terrestrial spheres, 

• " Die Zahl 864 scheint den Anlass gegeben zu haben das Jahr in Perioden von Je IS 
Tagen zu teilen. Denn die Natur scheint die Zahl 13 nicht gelicfert zu haben." Globus, 
Bd. 08, No. 2. 1892. 

t See hifl lengthy and careflil study in the AnaUs del Muaeo Nacional de Mexico, Tomoil, 
pp. 850, 9eq. 
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that is, the upper and the under worlds, the same Dumber, 13, 
results, as it is held that in each the sun stands for the individ- 
ual, being in turn the day-sun and the night-sno, the light and 
the dark sun, but ever the same, and therefore connts but once. 

The number 13 possesses certain properties and relations 
vhich appear to have recommended it widely for divinatory 
purposes and games. The Mexican " cycle " was composed of 
53 years arranged in 4 series of 13 each; precisely analogous to 
a pack of our playing cards. These cards can be traced back to 
primitive games played for purposes of divination ; and do 
doubt the numbers were selected and combined in both instances 
from the same motives. 

The Nahuas certainly regarded the ritual year of 260 days as 
equivalent to 9 lunations, as they divided it in some of the most 
important of their Calendars — the celebrated " Tonalamatl," for 
instance — into 9 equal divisions, ruled over by the so-called 9 
" Lords of the Night ;" thus 29 X 9 = 261 ; though what they 
did with the superniimerBry day is not clear.* 

An ingenious theory of the mathematical development of this 
Calendar lias been offered by Mrs. Zelia Nnttall. It assumes 
that at the close of each period of 20 x 13 = 260 days, 5 inter- 
calary days were inserted l>efore the next 260-day period was 
technically commenced. This naturally brought its commence- 
ment on the next subsequent Dominical day, and also caused 
the wliole period, 265 days, to equal, %'ery nearly, nine lunations. 
If it can be shown that this intercalation actually took place, 
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§ 4. The 5-day Periods and " Yeaa-bearers." 

The sequence of the days is found to be the same in all the 
Calendars which have been preserved, from whatever stock they 
have been derived. In all, also, the '^ month " of 20 days was 
divided into a series of 4 shorter periods of 5 days each. But 
here the similarity ends, for these 5-day periods did not uni- 
formly begin on the day which we know was the first of the 20, 
nor was there any agreement between the various Calendars as 
to when they should begin. As the counts of the years and 
cycles were named after and adjusted by these '^ Dominical 
days," or, as the Mayas called tnem, " Year-bearers," this led to 
a certain confusion. 

The differences will be seen in the following table, in which the 
numbers are those of the 20-day period on which the shorter 
periods of 5 days began in the several Calendars. 



Maya. 


TZENTAU 


QUICHt^AKOHIQUBU 


Zafotbc 


Nahuatl 


4 


3 


2 


1 


3 


9 


8 


7 


6 


8 


14 


13 


12 


11 


13 


19 


18 


17 


16 


18 



It will be seen that the only two which agree are the Tzental 
and the Nahuatl ; and the only one which began the 5-day and 
the 20-day periods on the same day was the Zapotec. 

Nevertheless, the fact that the Calendar did begin on the 
first day of the 20-day period was distinctly recognized by these 
peoples. It is mentioned concerning the Mayas by Bishop 
Landa,'!' and by various writers of the Mexicans. Why and 
when the change was made remains extremely obscure and has 
received a variety of explanations at the hands of students. 

Orozco y Berra questioned the accuracy of Landa's statement, 
that the day Imix began the count in Maya, and suggested that 
what his informant meant was, that the day and number of Imix 
were duplicated every four years as a bissextile day, and in that 
sense began the reckoning. f 

Dr. Seler explains the Nahuatl and Maya Dominical days 
thus : *^ The day Acatl^ like Kan, belongs to the four chief signs 
with which the sequence of the years is indicated, and both refer 

^ Landa, Beiaeion de Uu Ootat de Yucatan^ p. 246. 
t ITiitoria Antigua de MeaAco, Tom. ii, p. 128. 
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especially to those years whicb are asBigned to the East, the 
place of beginning."* TWb does not explain why these days 
rather than others were chosen as the " Year-hearers," or as the 
Dominical days. Nor is it accurate to say that the Calendars, 
when arranged, as was the custom, with reference to the cardinal 
points, began at the east. Motitinia tells ua those of the Na- 
huas, at least those which he had seen, began with Tochtti, which 
was placed to the south ; f and Ordonez y Aguiar, in the Bcheme 
of the Tzental Calendar, which he copied from a native original, 
begins with Lambat, which he also places to the south ; | both 
of these being the eighth day of these calendars. 

According to Dr. FiJrstemann, who has prosecuted such valu- 
able researches into the Maya Codices, the Maya years began with 
Imix until towards the close of the fifteenth or the beginning of 
the sixteenth century, when the lack of an intercalary day led 
to a disorder in the reckoning. Tbey then intercalated 17 days, 
and recommenced the regular account with Kan. He is of opin- 
ion that the Codex Troano shows the older form of reckoning, 
the Codex Dresdensis the newer.§ 

In some correspondence I have had with Prof, Cyrus Thomas, 
who has given long and fruitful attention to the study of the 
Maya Codices, he states his entire agreement with Dr. FSrste- 
mann that the Dresden Codex " follows the usual method of 
counting by the four-year series as the Kan, Muluc, Ix and 
Cauac years." As to the statement of Bishop Landa, Dr. 
Thomas writes me : " As we find several of the time series in the 
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None of the above solutions can be deemed satisfactory. The 
fact remains, that among all these peoples the first day of the 
20-day series was well known and recognized as such ; and yet, 
except among the Zapotecs, it was not used as a Dominical day 
or a year-bearer. The Nahuas were well aware of this curious 
discrepancy, and had their own explanation of it, which, of 
course, is either purely mythical, or so esoteric that its interpre- 
tation escapes us. They said that the 5-day periods and the 
years did originally begin with day 1 and number 1 (ce Cipactli), 
and that this continued from the time of the invention of the 
Calendar down to the close of the fourth age of the world, a 
period of 2028 years ; but as the fifth or present age began on 
the 8th day of the series and number 1 (ce Tochtli), this was 
then chosen in place of the former. * This 8th day was there- 
fore placed on the south of the " wheel," and as the count was 
from right to left, it necessarily brought the 13th day, Acatl^ to 
the east, and therefore the true series of Dominical days in the 
Aztec Calendar would run thus : 8 : 13 : 18 : 3. 

Making this correction in this and the other Calendars, we ob- 
tain the following as the true sequence of the year-bearers in 
them, the numbers showing the position of the days in the 20- 
day series. 



Maya. 

4. KaD. 

9. Muluc. 
14. Ix. 
19. Cauac. 



TZENTAL. 

8. Lambat. 
18. Ben. 
18. Chfnax. 

8. Yotan. 



QUICHi:-CAK. 

17. Noh. 

2. Ig. 

7. Queh. 
12. E. 



Zapotec. 

1. Chilla. 

6. Lana. 
11. Qoloo. 
16. Guilloo. 



Nahuatl. 

8. Tochlli. 

13. Acatl. 

18. Tecpatl. 

8. Calli. 



Here again the Tzental is in accord with the Nahuatl, which 
diminishes the probability of it being a mere coincidence. 



§ 5. The T-day Period. 

The Tzentals appear to have developed the number 7 as an 
arithmetical element in their astronomical system. They had 
in their Calendars 7 days painted with black figures, the first be- 

* See the discussion of the Nahuatl myths ou the subject, by Paso y Troncoso, in the 
AnaleM dd Muaeo Nacitmal de Mexico, Tom. 11, p. 854 et seq.. and Orozco y Berra, Hitloria 
Antigua de Mexico^ Tom. 1, p. 17. According to IxtlUxochltl, the Tezcucans did not begin 
with lodUli, bat with TecpaU, the latter being the date of the destruction of ToUan. This 
would give still another series : 18 : 3 : 8 : 13. 
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ginning with a Friday.* It is not possible from tbe jejane ac- 
count we tiave of this feature to say whether it was Insed on tbe 
European week, or was the result of the subtraction of the IS 
days of the native weelc from tbe 30 days of the month. 

I am inclined to tbe latter view ; for the Teentals were not tbe 
only nation employing this Calendar who had a 1-day period, 
although Oi'ozco y Berra, in discnssing tbe subject, asserts that 
they were.f We have, however, the testimony of Father 
Thomas Goto to tbe fact that tbe Cakchiqnels of Oaatemala had 
a period of similar length in their time count, though unfor- 
tunately he took so little interest in the subject that be mentions 
nothing beyond tbe bare fRCt.J And Father Varea, writing of 
the same nation, says that they observed a period of 7 days 
annually in Lent, during which they believed all animals, etc., 
retired into seclusion. To this period they gave the name K'api 
k'ih, closed days or days apart, the same term which they ap- 
plied to the intercalary days. § 

Tbe close relation of the 1 period to the 13 period is shown 
in the traditional history of the Cakchiquels. From the earliest 
times they were divided into 13 divisions, K'hob, and 7 tribes, 
Amag\ These were undoubtedly drawn ftom the numbers of 
the Calendar. || 

Tbe attention of the native arithmeticians was natarally at- 
tracted to the number 7, as in order to know the number of the 
day in the IS^day list on which a given month would commence, 
they were obliged to add 7 to tbe number of the first day of tbe 
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Dr. Forstemann brings evidence to show that the Mayas at 
one time arranged the days of the solar year in 4 groups of 7 
weeks each, each week being the native one of 13 days (4X13 
X 7 = 364), and that each of these groups of 7 was assigned to 
a particular cardinal point. "*" 

§ 6. The Yague Solar Year. 

Whatever might have been its origin or earlier uses, this 
period of 2G0 days was no longer at the time of the Conquest 
the received civil time measure, but was confined to divinatory, 
astrological and sacred purposes. It served to fix the festivals 
and fasts of religion, and to foretell the fate of individuals and 
natflons. 

No doubt these nations, like the northern hunting tribes, had 
in early times a rude and inaccurate method of noting the solar 
year, either by seasons, or lunations, or by the regular recur- 
rence of natural phenomena. An eflfbrt was made to adjust to 
this the computation by vigesimal day periods, 18 of which 
gave 360 days. This still required 5 days every year and 1 more 
every 4 years to render the count accurate. The 5 days were 
noted, and annually allowed for as " useless," or uncounted days ; 
but the 1 every 4 years, which we intercalate in our leap year, 
was probably not recognized in most tribes, and several careful 
authors think not anywhere. The assertions in reference to 
this by early authorities are obscure and unsatisfactory. 

In spite of the fact that these 20-day periods in no wise cor- 
responded to the lunar months nor were derived from them, they 
seem to have been very generally called by terms connected 
with the word for moon, which indicates that at some time they 
superseded a more ancient system of reckoning the solar year 
by a series of lunations. 

This will be seen from the following examples : 

The Cakchiquels, according to Yarea, had two expressions for 
** month,*' the one, tg, evidently allied to ig, moon ; the other, 
atit, the literal meaning of which is " old woman " (muger 

* Glo&iM, No. 2, 189S. The Nahuatl legend of the "Seven Caves, Chicomoztoc/' whence 
imied their anceston, and the repeated uae of the number seven in the Popol Vuh, are 
other indicatloins of the general sacrednens of this number among the tribes under dis- 
eugiaiii. I have already quoted Mr. Gushing in reference to Its meaning in the mythical 
iltes of ttie ZufUfl. 
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vieja). The Mayae spoke of tbe 20-da; period as u, the moon 
or lunar month. The Tzentals employed the corresponding 
term i, moon or month, and for year the word avit trom the 
same root as the Maya haab. 

There was no uniformity in the date of beginning the solar 
year. The Mayas were eaid to have begun it on July IS, the 
Cakcbiquels on January 31, and as for the Quichfe, three author- 
ities before me, Ximenes, Gavarrete and a native Calendar, assign 
respectively February 37, December 24 and February 7. The 
same uncertainty prevailed everywhere. 

g 7. Methods of Divination by the Calendar. 

A stndy of the methods of divination by the Calendar as fin- 
ployed by these nations would be by no means profitless. To 
them, this use of it was far more important than aa a time 
count. Man's feara and hopes, all the emotions which prompt 
his actions, look to the future rather than to the post ; and for 
that reason prophets, when accredited, have ever enjoyed greater 
popular consideration than historians. We may be reasonably 
sure that the key to the few ancient Calendars which have been 
preserved to us, and also to the strange inscriptions on tbe 
ruined buildings ofCentr.il America, is to be found in astrology 
rather than in chronology. 

The only early writer who enters into this with any degree of 
fullness is Father Sahngun, who devotes the fourth book of bis 
'• Uistorvof NtwPimi.r- 1.. II,.. iit.n.i:dasti-olu!ivof theiini'ierit 
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not materially differed down to the present day, is proved by a 
native Quichd Calendar of 1854, which I have in my possession. 

The decisions of the native astrologers as to which days are 
auspicious or the reverse did not seem to depend on any theories 
transmitted from nation to nation ; although in the Calendars of 
a given nation there was a prevailing consensus of opinion 
among them. Thus, Sahagun remarks of the Mexican reperto- 
ries, ^* In general, in all the signs, the tenth and thirteenth days 
are good," while " the eighth and ninth days are usually bad."* 
It is consistent with this that we find the 9th days of all the 
signs chosen by malicious witches and sorcerers as those on 
which they would be most active in their evil designs.f The 
same number, 9, appears to have had some special meaning for the 
Quich^ diviners, as in each of their months they had 9 good and 
9 bad days, the remaining 2 being indifferent. J The Aztecs had 
6 good days, 7 indifferent and 7 bad. § 

The painted paper or skin on which the Calendar was repre- 
sented by its symbols was taken as a ground on which lots were 
cast, and as they fell on one or other of the signs, they beto- 
kened a fortunate or unfavorable outcome of an undertaking. || 

But it was especially to foretell the fate of a new-bom child 
and to select his guardian spirit or nagual, that the Calendar 
was chiefly called in by the priesthood. T[ One name of a child 
was that of the day of its birth, both the number and the day 
name being expressed. This gives us those curious personal 
appellations often recurring in the early Spanish historians, such 
as Seven Winds, Five Serpents, and the like. Wherever they 
occur, we may be sure the nation made use of this Calendar. 

§ 8. Calendar Festivals of the Modern Quiches. 

The natives of Guatemala of aboriginal blood continue to 
reckon by this ancient Calendar, and regulate by it certain recur- 
rent festivals and rites which have little to do with the Christi- 

* Sahagun, Historia de Nueva Etpana, Lib. iv, Cap. ii. 16. 

t Orozco y Berra, Hidoria Antigua de Mexico, Tom. II, p. 24. 

X See Scherzer, IHe Indiancr Santa Oatalina Mlavacan, p. 15. 

I Diego DuiuD, HUtoria de las Indias, Tom. ii, p. 259, who Dames them. 

I Duran. ubi tuprd, p. 259. 

t Father Juan de Cordova, who is our only authority for the Zapotec Calendar, ex- 
plains at length its employment in divination, Arte de la Lengua Zapoleca, p. 201, seq, I 
do not extend my remarks on this subject, as I shall examine it fblly in an article on 
'* Naguallsm," as it prevailed before and after the Conquest among these peoples. 
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anity to which they are OBteasibly adherents. A writer of that 
country has furnished a description of these, and as the publica- 
tion in which his article appeared is extremely tare,* and the 
facte pertinent, I shall quote some of them. 

When a day name coincides with the number 8, the day is 
considered sacred and a rite is celebrated either of the first, 
second or third order of solemnity, according to its object, for 
instance : 

The day 8 Carney is that on which the souls of the departed 
are prayed for, and the sorcerers implored to keep evil-minded 
Boots from injuring the living. 

The day 8 Kanel was that on which in ancient times they sac- 
rificed to the divinities of the field and of agriculture. At pres- 
ent, Saint Anthony occupies the place of the dethroned old gods, 
and to him they ofTer the first fruits and dance to the Bound of 
the marimba. 

On the day 8 Batz, which by their count falls in the last month 
of their year,'}' there is a sort of general summary of all the fes- 
tivals of the year, when there is much dancing, much copal 
burned as incense, much discharge of rockets, the whole closing 
with a general intoxication of the participants on aguardiente. 

The day 8 Ee is that devoted to the adjuration of a particular 
monkey, who is supposed to be seated on one of the hill-tope, 
and is therefore called "The God of the Hill" (Dios del Cerro). 
The native priests require numerous ofi'erings fVom the faithful 
to placate him, which natiirally find their way into their own 
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to pay for masses for the dead."^ A curious feature of the invo- 
cations on this day is one to their navel strings, which, at birth, 
are buried within or close to the house. This recalls an ancient 
Mexican superstition, f 

§ 9. Where was the Calendar Invented, and by What 

Nation ? 

The comparison I institute throughout the different nations 
which adopted this Calendar of the names of the 20 days which 
make up the month, and those of the 18 months which make up 
the solar year, proves beyond doubt that the former are transla- 
tions from some one original source, while the latter are almost 
entirely different in the different nations, and represent, therefore, 
later developments of the astrological Calendar, and various 
adaptations of it to the solar years of the several nations. 

This fact leads the way to an important historical inquiry : 
To which one of the many linguistic stocks employing this Cal- 
endar must we assign the original form and meaning of the 
names of the days ? Whichever it is, to it we must also assign 
the first invention of this strange and intricate system which has 
played so important a part in the development of Mexican and 
Central American art, thought and religion. 

Most of the older authors who credulously accepted the fables 
of the natives, and those of later date who follow in their foot- 
steps. Join in attributing the Calendar to the ^^ Toltecs," who are 
imagined to have been a mighty people, of high culture, whose 
'^ empire " extended far and wide in southern Mexico and Cen- 
tral America. In another publication I have given abundant 
reasons to disprove this ancient story, and to reduce the Toltecs 
to the inhabitants of the small town of Tula, north of the city of 
Mexico.^ 

* Another name for this da^ is gua rabaihd, which I suppose to refer to this ceremony^ 
and to be a compound of gua^ fountain, spring ; r, his or its ; balih, to fill ; M, house ; 
'* the water that supplies the house," or something to that effect 

t At birth, the Nahuas buried the navel string (and placenta) with important ceremonies, 
as they believed its disposition influenced the after-life of the child . If it was a boy, an 
arrow and a shield were interred with it, that he might be brave ; if a girl, a meiaU and 
oom-roUer were substituted, that she might make a diligent house-wife. See the Codex 
Mendooa in Kingsborough's Mexico, Vol. v, p. 91, and Sahagun, HiaUma, Lib. v. Appen- 
dix. 

t See the article entitled " The Toltecs and their Fabulous Empire," in my Euay%o/aen 
Amerieanid (Philadelphia, 1890). 

PBOC. AMEB. PBILOS. SOC. XXXI. 142. 2 I. PRINTED NOT. 18, 1898. 
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Quite different is the opinion of more recent ftnd able srclue- 
ologists. 

In a work published in 1880 the bistorian of Mexico, Manael 
Orozco y Berni, stated that, " without any doubt," the Calendar 
of the Zapotece of Oaxaca wan the original on whicb were based 
and from which were developed all the other Calendars of Mex- 
ico and Central America which had as tbeir fundamental rela- 
tions the periods of 13'and 20 days. He founded this conclusion, 
not on linguistic grounds, but on the more ancient and primitive 
character of the Calendar as preserved by the ZapotecB.* 

In 1890, consequently ten years later. Dr. E. Seler expressed 
a similar belief that the Zapotecs were the probable inventors of 
the Calendar, his reasons being cbiefly linguistic and arcbieolog- 
ioal-t 

I iVankly acknowledge that after carefully weighing all the 
evidence brought forward by these writers, and much more 
from my own researches, I have been unable to reach any de6- 
nite decision on this question ; though fVom various minor indi- 
cations I think the probability is in favor of the opinion that it 
was the invention of that ancient branch of the Mayan stock 
who inhabited the present States of Chiapas and Tabasco, and 
left still visible proofs of their remarkable culture in the ruins 
of Ocozingo and Palenque. 

In the relics from tliese ancient cities we find a development 
of art utiequaled elsewhere on the American continent; and to 
this region the admirable analysis of Mayan antiquities by Dr. 
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it was employed by the Jiixtecs, a tribe of antique and devel- 
oped culture, who had employed it for an indefinite period ;* 
and are equally ignorant of its form and names among the Toto- 
nacos, who put forth the claim that they themselves had in- 
vented it, and had constructed the celebrated pyramids of the 
sun and moon on the plain of Teotihuacan as a permanent 
memorial of it.f 

The period of 20 days is characteristic of this Calendar ; and 
wherever in America we find the solar year divided into periods 
of this duration, we may be sure that the local Calendar is based 
on this ancient divinatory scheme. So far as I know, this does 
not occur outside of Mexico and Central America. The Peru- 
vians divided their year into lunar months, and the Muyscas 
or Chibchas of Colombia, although, like the Cakchiquels of Gua- 
temala, they had a year cycle of 20 j^ears, measured each year 
by 12 months of 30 days each. In the Old World no similar 
combination of 20 and 13 in a time-count has come to my 
knowledge. 

§ 10. The Linguistic Analysis. 

All who have made a stud}'' of this Calendar have appreciated 
the importance of a close etymological analysis of the names of 
the days and months. It was, as regards the Nahuatl, attempted 
by Boturini in the last century and more successfully by those 
versed in that language at the present day — but still leaving 
much to be desired. 

In the Maya, Don J. Pio Perez paid considerable attention to 
these etymologies, and so also have Dr. P. Schellbas and Dr. Ed* 
Seler in Germany.^ They have left, however, many gaps to fill, 
principally from their defective resources in a lexicographic appa- 

* There are said to l>e one or two Calendars extant, as yet unpublished, of Mlxtec ori- 
gin. That this nation had a " month " of 20 days bearing the same names as those of 
their neighbon is evident from the statements in Herrera. Hist, de las Indias, Dec. iii, 
Lib. iii, cap. xir, and Garcia, Orighi de Iob Indies, Lib. v, cap. iv. These give the day 
names. Wind, Snake, Deer, Monlcey, I'iger, Rose, etc. 

t Torquemada, Monarquia Indiana, Lib. iii, cap. 18. According to the same authority, 
the first Icing of the Totonacos bore the name Ome Acatl, 2 Reed, which, if true, proves 
their Icnowledge of the Calendar at that time. 

X Plo Perez's translations may be found in various publicfttious, especially in Brasseur's 
edition of Landa's Hdadon de las Cosas dc Yucatan. Dr. Scliellhas' analysis is in the 
ZeiUchrifl/Ur EtimclogU, 1886, p. 19, seq., and Dr. Seler's in the same periodical, 1888. 
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ratus for the Mayan stock. In this respect I am more fortunately 
situated, having accesa to a number of unpublished vocabularies 
in tbe Library of the American Philosophical Society and in 
my own collection. These include, for the Maya proper, the 
MS. dictionaries obtained from tbe convents of MotuI and San 
Francisco, Yucatan, and named from them ; for the Tzental the 
vocabulary of Father Domingo Lara,* and for the Quiche and 
Cakchiquel the MS. vocabularies of Fathers Varea, Goto, Onz- 
mao, Ximenes and Y illacauas. For the Zapotec I have depended 
on an aoODymoua vocabniary in MS,, the published works of 
the licentiate Belmar, the grammar of Father Juan de Cordova 
and the Vocabulario Hi»pano-Zapoleco recently issued in the 
city of Mexico. The \ahnatl is easily accessible through the 
dictionaries of Molina and Simeon. 

With these at hand, I believe I am able to "show beyond ques- 
tion: 

1. That the day-names in all five of these languages and dia- 
lects are substantially identical in signification, and therefore 
must have had one and the same origin. 

2. That in all the Mayan dialects tbe names belonged already 
at the time of the Conquest to an archaic form of speech, indi- 
cating that they were derived from some common ancient stock, 
not one from the other, and that, with one or two possible ex- 
ceptions, they belong to the stock and are not borrowed words. 
On tbe other hand, none of the Nahnatl day-names are archaic, 
which appears to indicate that these received the Calendar at a 
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List of the Usual Day-Names in the Maya^ Tzental and QuicM- 

Cakchiquel Dialects^ and in the Zapotec and Na- 

huatl Languages (the Dominical days in 

small capitals). 





Maya. 


Tzental. 


qul-Cak. 


Zapotec. 


Nahuatl. 


1. 


Imix, 


Imox, 


Imox, 


Chilla, 


Cipactli. 


2. 


Ik. 


Igh, 


Ik, 


Qui, Ni, Laa, 


Ehecatl. 


3. 


Akba], 


VOTAH, 


Akbal, 


Guela, 


Calli. 


4. 


Kan, 


Ghanan, 


Eat, 


Guache, 


Cuetzpallin. 


5. 


Chic Chan, 


Abagh, 


Can, 


Zii, 


Cohuatl. 


6. 


Cimi, 


Tox, 


Carney, 


Lana, 


Miquiztli. 


7. 


Hanik, 


Moxic, 


QUEH, 


China, 


Mazatl. 


8. 


Lamat, 


Lambat, 


Canel, 


Lapa, 


TOCHTLI. • 


9. 


MULUC. 


Molo, 


Toh, 


NIza, 


All. 


10. 


Oc. 


Elab. 


Tzi, 


Telia, 


Itzcuintli. 


11. 


Chuen, 


Batz, 


Batz, 


GOLOO, 


Ozomatli. 


12. 


Eb, 


Euob, 


Ee, 


Pija, 


Malinalli. 


13. 


Ben, 


Been, 


Ah, 


Quii, 


ACATL. 


14. 


Hix, 


Hix, 


Balam, 


Eche, 


Ocelotl. 


15. 


Men, 


Tziquin, 


Tziquln. 


Naa, 


Quauhtli. 


16. 


Cib, 


Chabin, 


Ah mak, 


Loo, 


Cozcaquauhtli 


17. 


Caban, 


Chic, 


NOH, 


Xoo, 


OUin. 


18. 


Edznab, 


ClUNAX, 


Tihax, 


€k>ppa. 


Teopatl. 


19. 


Cauac, 


Cahogh, 


Cooc, 


Appe, 


Quiahiutl. 


20. 


Ahau, 


Aghaual, 


Hunahpu, 


Lao, 


Xochitl. 



The First Day, 

1. Maya, imix; 2. Tzental, imax or mox; 8. Quich6-Cak., imox or moxin; 
4. Zapotec, chilla or chiyUa; 5. Nahuatl, cipaetU, 

It is evident that the three Maya dialects have the same word. 
Pio Perez regarded it as a transposition of ixim, maize, while 
Dr. Seler, following Dr. Schellhas, derives it from the root im, a 
teat or udder, both conveying an idea of fruitfulness.* 

The occurrence of max in Tzental, and moxin in Quich^Cak. 
(the latter given by Ximenes in his Vocabulario Cakchiquel, MS.), 
shows, however, that the radical syllable is not im, but m-x. 
This leads me to identify it with the Maya mex or meex, which 
is the name of a fish (the ^* pez arana," ^^ un pescado que tiene 

* The figure of a mamma, which represents this day In some of the drawings, Is merely 
ikonomatic. This representation is noted by Dr. Schellhas, Zeit9chrift/ar KUmoloffie, 1886, 
p. 22. 
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mucbos bnizos "), probably bo called Trom anotber meuiing o( 
mex, the beard, often used metaphorically, as u mex Hn, the 
rays (beard) of tbe aim (Dicdonario de San Francisco, MS.) 
The change of the vowel, in mex to mix, is not unusual in Maya. 
Pio Perez in hie Dictionary gives, for instance, the old form 
benel to modem binel, jK'm to pivi, etc. 

On the other hand, we find in various dialects of the Maya 
the i retained in the word for "beard;" as Huasteca, ilzim; 
Chaneabal, ilzimat ; Zotzil, isim, etc. ; thus proviiig tbe identity 
of the two forms. 

This identification brings this day name into direct relation 
to tbe Zapotcc and Nahuatl names for the first of the Calendar. 
In the former chiyUa, sometimes given as pi-chilla, is apparently 
from bi-chilla-beoo, water-lizard (lag^rto de agua) ; and the Na- 
huatl, cipactli certainly means some fish or flsh-like animal, a 
Bword-fish, alligator, or the like, though exactly which is not 
certain, and probably the reference with them was altogether 
mythical. 

The Second Day. 
1. Maya, rt; 2. TBental, igh ; 3. QuichS-Cak.. ft'; 4. Zapotec, gut, or 
nff, or laa, or laala, or liaa ; S. Nahuatl, ehicatl. 

The three words of the Maya dialects all mean air, wind, 
breath, and, metaphorically, life, spirit, soul. So also does the 
Nahuatl ehecall, and indeed it may be questioned whether the 
Maya word is not a form of the radical eh'c of the Nahuatl. 
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transfer, confused. The Zapotec guela also means night, and, 
by transfer, old, harvest time, etc. These three, therefore, apply 
to the day a name of the same meaning. 

The Nahuatl calli means " house," the Tzental votarij " heart." 
It is not difficult to connect these with the idea of darkness 
night or old age, on the ground that the house is that which is 
within, is dark, shuts out the light, etc. Possibly the derivation 
was sj-mbolic. Votan, as a hero-god, was much venerated by 
the Tzentals, says Bishop Nunez de la Yega ; he was called 
*' The Heart of the Nation ; " and at Tlazoaloyan, in Soconusco, 
he constructed, by breathing or blowing, a " dark house " (una 
casa lobrega), in which he concealed the sacred objects of his 
cult. In this myth, therefore, which I have explained at some 
lengths in a previous work, * we find an unequivocal connection 
of the ideAs of " darkness " and " house " united in the myth of 
Votan, indicating the oneness of the origin of all three in this, 
relation. This is proved by the coincidence that Tepeyollotl, 
which has in Nahuatl the same meaning as Yotan in Tzental, is 
the god who is patron of this day."|* 

The Fourth Day. 

1. Maya, kan or kanan ; 2. Tzental. ghanan ; 3. Qaich6-Cak., k*ai 
(k'ate, k'atic, gatu) ; 4. Zapotec, guaehe, or gueche ; 5. Nahuatl, cuetg- 
pallin. 

All sorts of meanings have been attributed to the Maya day 
name kan ; as, hamac, rope, yellow, snake, and, by Dr. Seler, 
to abound in, abundance, to be in excess, etc. All agree that 
the Tzental ghanan is the same word under a slightly different 
form. In Cakchiquel, according to Guzman, Compendio de 
NombreSj MS., k^an is the name applied to the female of the igu- 
ana, or tree-lizard, and this I believe to be the original sense of 
the Maya and Tzental terms, corresponding closely to the Na- 
huatl cuetzpallin, which meant some species of lizard. The Za- 

• American Hero Myths, p. 217 : The word uotan \a the general term in Tzental for 
" heart " in hoth its physical and figurative senses, such as feeling, sentiment, courage, 
aflTection, life, etc. Dr. Seler finds in the prefix o an indication of the Maya ol, Nahuatl 
yo/, heart ; but it is needless to explain this prefix f^m foreign tongues. In Tzental, yol 
means that which is held or owned in common, that which belongs to the community 
and is common property (comtm cosa, yol; comuuidad, yol, olol, olil, Lara, Vboabu/ario). 

t For a fUU discosaiou of this pK>int, see Dr. Seler, in the Compie-Rendu of the Congress 
of Americanists, vii Se»<lon, pp. 561-569. He believes the Nahuatl Tepeyollotl was a 
deity bonowed fh>m the southern nations (Zapotec or Maya stocks). 
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potec guache, translated by Seler as frog or toad, ia more than 
likely to be a variant of gurache, or goracKe, iguana (aee Vocaim- 
lario Castellano-Zapoteco, s. V. Lagarto). 

This leaves the Cakchiquel kat or qat to be explained. 
XimeneH says it is cat, a net for carrying maize, but means ILi- 
ard. Scherzer states that the present IraDslation of the word 
among the Quich^ is kat, fire. The connectioD probably wu 
symbolic, the iguana being the type of fullness or food, which 
the net full of maize ears also typified. Precisely parallel to 
this is the name for this day in the Nahnatl of Meztittan, xiloll, 
an ear of com. 

The Fifth Day. 
1. Maya, thie than; 3. Tzeotal, abagh; 8. Qaicli£-Cak., can; 4. Zapo- 
tec, a, oltiU, at guii; S. Hahuatl, eohvatl. 

Pio Perez offers no explanation of the Maya chic chan, while 
Dr. Seler says that " undoubtedly " it means " a sign marked or 
taken." To give this sense it would have to be read chech, a 
sign or mark ; ch'aan, aometLing taken or carried away. There 
is much less difficulty in construing it as chich, strong or great, 
and chan, the generic Tzental term for serpent. The Cak. can 
also means serpent, especially the viper, Guzman giving raxa 
can, the green viper ; k*ana qanti, the yellow viper, and other 
compounds. The Nahuatl cohuatl is the generic term for ser- 
pent in that tongue.* 

The Tzental abagh is a difierent word. It means in that dia- 
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and tzontecomatl = a human head cut off, or, a skull. The Tzen- 
tal tox seems to refer to the last-mentioned idea ; it means what 
is separated, sundered, cut off; hence tox-oghbil, the axe or 
hatchet ;* q-tox, to split, to divide, cut off (Lara, Vocabulario, 
MS.). In this it agrees precisely with the Zapotec lana, which 
the Zapotec Vocabulary renders as a separated part or thing, like 
a single syllable, word or letter (silaba 6 parte). f 

In this and the previous day-name it is interesting to find the 
Tzental and Zapotec coinciding, while differing entirely from 
the other tongues. These analogies have escaped the attention 
of other students of the subject; and their importance in throw- 
ing light on ancient ethnic relations is manifest. 

Though the immediate meanings of the various names of the 
day differ widely, they are clearly connected by the same under- 
lying train of ideas, and indicate unity of origin. 

The Seventh Day, 

1. Maya, manik ; 2. Tzental, moxU; 3. Quich6Cak., queh; 4. Zapotec, 
china; 5. Nahuatl, mazatl. 

The Nahuatl, the Zapotec and the Quich^-Cak. words are all 
the ordinary terms for " deer " in those languages (Zap. hi- 
china). 

The Maya manik ^ I am persuaded, is derived, as Pio Perez 
suggested, from the irregular verb mal (mani, manaCj as given 
in the Dice. Motul)^ to pass by rapidly, to have a quick, restless 
motion, and ik^ wind, the deer being referred to metaphorically 
by this characteristic trait. J Dr. Seler's suggestion, that it is a 
compound of may-nik, cloven hoof, seems more remote. 

The Tzental moxic offers greater difficulty. It is not easy to 
accept Seler's suggestion that it is from the Maya maxan, swift, 
for this is a secondary word in that dialect, compounded of the 
negative wa, and means "not' slow;" it is not likely that it 
would be used as a stem word in another dialect. According to 
Guzman, Compendio de Nom, en Lengua Cakchiquel, MS. 1704, 

♦ "Tbx, hacba para oortar lefia," different in form from the " hacha para labrar tierra," 
called bal-zU, to be referred to later. 

t other meanings of Idna are : the middle ; dark ; flesh or meat ; words ; secretly ; 
etc. 

X The hiexogljrphs of this day sign, both in the Maya and Nahuatl, sometimes contain 
the elements of the sign of the four winds, as has been pointed out by Dr. Schetlhas and 
Dr. Seler. 
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the Cakchiquele used as the generic word for deer the term 
matzal, evidently fVom the Nabuatl mazatt; and perhaps the 
Tzental moxic is merely a further corruption of the same. 

The Eighth Day. 

1. Haya, lamat ; %. TEental, lambat ; 8. Qufch^-Cak., eantl or Jtand; 4. 
Zapotec, lapa or lata; 6. Nabuatl, toehtlL 

The names of this day differ widely in meaning. The Nabu- 
atl tochtli is the ordinary word for "rabbit," and Dr. Seler 
attempts to trace an analogy by translating the Zap. lapa as 
" the divided (nose)," referring to the rabbit, and then that the 
Tzental lambat and Maya lamat are con-uptions of this word. 

This procedure is unnecessary. The Maya lamat is evidently 
a shortened form of the Tzental /«m6o(, which is composed of 
lam, to sink into something soft ("hundirse en cosa blanda," 
like light loam), and bat, the grain, the seed, and the name refers 
to the planting of the crops. 

The Quich£-Cak. kanel is the name of the Guardian of the 
Sown Seed,* probably from kan, yellow, referring to the yellow 
grains of maize. The Zapotec lapa or laba means, a drop, 
and a crown or garland ; here probably the latter, in reference 
to tbc product of the fields. The rabbit, in Nabuatl, is the sym- 
bol of ease and intoxication. 

Tliere seems, therefore, a close analogy between these terms. 
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It rather to the heaping up ot the clouds in 
tproach of the rains. 

Compare the Tzental loh-cat, clouds ; Mame n 
ll, clouds (Stoll, Elknog. OualemnloK, p. 59). 



The Tenth Day. 



■ 4. Zapotec 



The Nahuatl and the Qiiichi?-Cak. are the ordinary terras for 
dog." Such also, according to Bartolom^ de Pisa, is the meun- 
ig of the Zapotec tella, though I do not tind it in this sense in 
le Youahnlaries.* Probably it refers to some particular spe- 
ea. 

The Maya oc has a variety of meanings, as, a foot or foot- 
tint; a handfnl ; an entrance (from the verb, ocol, ocottah, 
mite, to go in) ; a theft or thief (from the verb, ocoi, oclah, ode, 
I steal). I am inclined to believe that the last-mentioned sense 
as intended, the dog being characterized as '' the stealer," as 
lis aeema to be the signification of the Tzental dab. The two 
ords given by Lara for " theft " (ladronicio) are elec and ochoi, 
i which we can scarcely fail to recognize tlie two names of the 
ly in these two dialects. The dog steals in and carries off tbe 
eat whenever he gets a chance. The Mayas adopted tbe term 
om the stem ochol, because this was the word for theft in their 
Alect, in which tlie stem elec, common to the Tzental, Zotzil, 
tkohiquel and Quiche, does not appear. f 

The Eleventh Day. 

). Qaich€-Cak., btxtn; 4. Zapol«c. looj 

The Nahuatl is the term for " monkey ; " batz in Quichi?, Cak- 
liiquel and Tzental also means monkey, speciflcally a dark- 
ured, bearded variety. In the Tzental, according to Lara's 
'ocabulary, anotlier species is called chin, and this unqucstion- 

* " En el pueblo dt Coatlui tealHn tux C^zlQue que Be llainabA PrUtla, que BlgDlflrak 

qv." elc Uernsrm, Dtcadai de tndiiu, Dec. Ill, Lib, lli. cup. xtv. Tbli vbieC wbji ooe of 

Ihe Zapotec rulen who Kcratly coulinued the anrk-nt liM «n«r tbe inlnxlucUon of 

ChTlnlsiillr. Dr. Seler Blt4smptii to obtain Ihe meaaltig "<log" lij euppoaJng leUii li de- 

AjtA fromtoeJao, " mouth iluwnwanl," teferrtng tcnome mytbof & dog Galling Enim tbe 

ia TzenuJ aud Zottll U oaiuiL 
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ably is the origin of the Maya chuen (a word which has no flig- 
nificfttioQ in that dialect) and of the name chouen in the National 
Book, the Popol Vuk, of the Quiches.* 

The Zapotec syllable Im is given aa the name of the 11th, the 
14th and the 20th days, but is probably an abbreviation of dif- 
ferent words. Taken alone, it has varions meanings, as, Tace ; 
eyes; above; point; beginning, first, etc. Here It maybe in- 
tended for bil-loo, monkey, as the form of the name generally 
given in Cordova's Calendar is pel-loo. 

The Twelfth Day. 

1. Haya, tb ; 2. Tzenlal. euob ; 3. Qulcti£-Cak., e ore*; 4. Zapotec, 
pija ; 5. Nahuail, maUXMoMi and itXaa. 

The Nabuatl and Zapotec names both signify the brush or 
broom of twisted twigs or stiff grass used for cleaning and dastx 
ing, and this grass itself. 

In Maya, eb is the plural of e, which means points or ends, 
like those of pins, or thorns (puntas como dealfiler, aguja, espina 
y cosas asi, i>icc, Mniul), and plainly was intended to designate 
the broom by reference to its numerous points. From the Bame 
idea, rows of teeth received the same name. The Tzeotal and 
the Quiche names, e and e^ob^ the latter a plural, were ft'om the 
same radical and had the same signification. All five, therefore, 
conveyed similar ideas, and It is noteworthy that the day-name 
Ulan, used in Meztitlan, is from tluntli, tooth, f 
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a satisfactory rendering of it. I find, however, that in Tzental 
the dried cornstalk (eana de mais seco) is called cagh-ben^ and 
from this I doubt not this day-name in that dialect and the 
Maya was taken and syncopated. The verb ben or been in Tzen- 
tal means ^^ to walk, to go ;" but in the above compound the ben 
is from the Maya stem benel^ to be used up, to be dead (faltar 6 
quedar algo por hacerse de lo que se hacia, morirse. Dice. Motul). 
We thus obtain substantially the same meaning for all the 
names of the day. 

The Fourteenth Day. 

1. Maya, ix {gix, hix) ; 2. Tzental, hix; 3. Qaich6 Cak., bcUam or hix; 
4. Zapotec, ecTie; 5. Nahuatl, ocelotl, or (Pipil) teyolloeuani. 

The Nahuatl name ocelotl means tiger, as does the Zapotec 
eche and the Quichd balam, referring of course to the American 
tiger or jaguar.* The Pipil teyolloeuani^ literally " soul-eater," 
means sorcerer, as does the Maya, Tzental and Cakchiquel word, 
hix or ix. The power of transforming themselves into a tiger 
was one of the peculiar faculties of the sorcerers ; hence they 
were called by the Quichds, balam, which means both tiger and 
to transform one's self into one {Balam: tigre, 6 hacerse tigre, 
Ximenes). 

It is probable that ix is a variant of tit' or igh^ wind, breath, 
life, as Lara gives : " Vuch-igh^ 6 Vuch-ix, hechicero que cura 
soplando," in which vuch is to blow, as the medicine man through 
a tube ; and igh is air, wind, etc. In the medicine rites over 
most of the continent, and especially in Central America, blow- 
ing upon the part or in a certain direction was the leading cere- 
mony. 

The Fifteenth Day. 

1. Maya, men; 2. Tzental, tziquin; 3. Quich^-Cak., tziquin; Zapotec, 
naa or naa; 5. Nahuatl, quauhtli. 

The Nahuatl quauhtli^ eagle, and the Tzental and Quichd tzi- 
quin^ bird in general, are sufficiently alike to show a common 
origin. 

The Zapotec naa is identified by Dr. Seler with naa, mother; 
but I believe it is from the widely extended root word, ??a orfia, 

• The full fonn in Zapotec is he-eche-guia. 
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to know, to understand, to be able through knowledge. In this 
Beose it exactly corresponds to the Haya men, which means to 
undei-atand, to be able to do (men: entender algo, hacer algo, 
Dice. MotuV). Hence, in this latter tongue, aKmen means the 
man of knowledge, the wise one, the master of wisdom.* The 
bird, as the symbol of wisdom and knowledge, was familiar to 
the mystical lore of these peoples. 

The Sixteenth Day. 

I. Mays, cib; 3. Tzenlal, eiabin; 8. Qaichi-Cak., ahmak; 4. Zapotec, 
guiUoo, or I^; S. NKhnatl, coicagaaTiAtli, or <Pipil) Iteolotl, or (Mce- 
titlau) Uofl itonat, or teme&aO. 

The Nahuatl names of this day mean ; cozcaquaiihtli {trova 
quauhili, eagle ; cozcatl, necklace), the ringed vulture, Sarcoram* 
phuB papa, or " royal zopilote " of the ornithologists, a hand- 
some bird with a ring of red feathers around its neck ; tecolotl, 
the owl ; leotl itonal, the day god, or the sun god ; temetlatl, the 
pestle or corn-crusher. The Zapotec, which Cordova gives also 
in the forms pillaloo, peoloo, etc., is likely to be for boAoo, crow 
or raven. The Quich^a/imaA; means " the master of evil," which 
appears to be a reference to the owl, which was esteemed a bird 
of evil omen and bad fortune by these peoples ■(■ — a metaphori- 
cal rendering therefore of the Fipil tecohll. 

The Maya cib is assigned by Pio Perez the meaning " wax," 
or " copal gum," and is derived by Dr. Seler from cii, something 
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Cakchiquel, chab means arrow, and to shoot one ; also to open 
the month ; while ch^ab is mud, clay, mire. As red and black 
clays were the primitive pigments, this last may connect the 
Tzental day name with the Maya. 

The Seventeenth Day, 

1. Maya, cdban; 2. Tzental, chio ; 3. Quich^-Cak., noh; 4. Zapotec, 
xoo ; 5. Nahuati, oUint or (Meztitlan) nahui olli, ov (9'vpi\) tecpila 
nahuaU, 

The Maya caban has been explained by Dr. Seler diversely as 
" what is below," or " brought below," and again as " above," 
** what is above," " heaven," etc. Pio Perez offered no explana- 
tion of it. I derive it from the Maya radical cab, might €>r 
strength (la fuerza, rigor, 6 fortaleza de alguna cosa, Dice. 
Motul). In this sense it corresponds precisely in meaning with 
the Tzental chic (= Maya, chich, cosa fuerte y dura), the Quichd- 
Cak. noh, strong, great, and the Zapotec xoo, which has the gen- 
eral signification of force, power or might (comp. Cordova, 
Arte Zapoteca, p. 114). 

The Nahuatl ollin or olin means motion or movement, the re- 
sult of force applied, as in tlalli olini, the earth moves, an earth- 
quake. Nahui olin, " the four movements," is an expression 
which refers to the apparent movements of the sun. 

The Eighteenth Day. 

1. Maya, edznab ; 2. Tzental, chinax ; 8. Qaich^-Cak., tihax; 4. Zapotec, 
gopcM ; 5. Nahuatl, tecpatl. 

The Nahuatl term means flint, especially the flint stone knife 
used in sacriflcing to cut the victim. The Zapotec gopaa, which 
Dr. Seler derives from rogopa, cold, is more likely to be a variant 
of guipa, a sharp point or edge, whence the word for stone knife, 
gueza-guipa, from guia, stone. 

The Tzental chinax is an old or sacred form for the usual zni- 
nax, knife (Lara) ; and the Cakchiquel tihax, the literal meaning 
of which is, according to Ximenes, " it bites, scraping " (muerde 
rasgando), would seem to be a flgurative and highly correct ex- 
pression for such an implement. 

There remains the Maya edznab. Pio Perez offers no expla- 
nation of it, while Dr. Seler suggests that it may be from the 
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root edz, hard, solid. It appears rather to b« a fignratiTe ex- 
pression for the sacriltcial knife, ftom na6, somethiiig anoiDt«d 
or blood (cosa ensangrentada),* and edz, to adjust, to point, to 
3har|>en (as in the phrase, cdzcabte a tokyah, punta la lanceta 
para sangrar, Dice. Molul). Thus, the same signification under- 
lies these various names. 

The Nineteenth Day. 

1. Miiya. cauae; 2. Tzeaia). cakogh ; 8. QuiohuCak., eaok. or took; 4. 
Zapotec, ape, appe, oiaape; 0. Nahuall, guiahuitt, or (PipilJ agiM. 

The three Maya dialects present obviously the same word. 
The Tzental has been by some writers erroneously spelled ca- 
bogk, and Dr. Seler, following this false orthography, obtains for 
it the extraordinary meaning, "the darkness descending and 
overspreading the Earth ! " Nunez de la Vega gives cahogh, and 
no other form. It is a pure Mayan word, meaning " lightning 
and thunder," the concomitants of the electrical storm. The 
Pokomchi and Pokomam have precisely this form, cahot, cohoc ; 
Lara gives the Tzental chauc (relampago, tmeno, tronido, Vocab- 
vhrio, MS.), the Chontal chauoc ; the Huastcca, tzoc, proving 
that it is an ancient radical of this family, as this is the remotest 
of the Mayan dialects. 

The Zapotec <ipe., ojyi, etc., which Dr. Seler translates " cloud 
covered," evidently means the same, as we see in the words laari- 
api-niz'if li-iipi-hihn , translated '^relampago, relampagaear,'' in 

the r... 
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The Twentieth Day, 

1. Maya, ahau; 2. Tzental, aghual ; 8. Qu!cli^-Cak., hun ahpu ; 4. Za- 
potec, lao, or loo ; 5. Nahuatl, xochitl, or (Meztitlan) ome xoehitonal. 

The Maya word means ruler or chieftain, literally, " the master 
of the collar," i. e., the insignia of office ; * the Tzental aghual 
18 from the same root and signifies " sovereignty ; " the 
Quiche hun ahpu^ the One Master of Power, conveys a similar 
idea. The Nahuatl xochitU flower or rose, is explained in its real 
sense by the xoehitonal of the dialect of Meztitlan, " the flower 
of the day," i.e., the sun. This has been fully shown for the 
Nahuatl by Dr. Seler, and there is no doubt but that the " ruler " 
referred to by the Maya dialects is specifically the sun, the day 
god. 

The Zapotec lao^ or loo^ here lias the meaning " eye," that is, 
in reference to the sun as " the eye of the day," precisely as in 
the Maya expression Kin ich, which I have elsewhere ex- 
plained. f 

All the names of the 20th day, therefore, convey the same eso- 
teric signification. 



A careful examination of this list of day-names shows that 
at least in eight instances (Days 1, 2, 7, 11, 13, 17, 18, 19) the 
names are merely translations of the same word ; and that sub- 
stantially in all the remainder, the differences which exist arise 
from using a figurative Instead of a literal rendering of the 
name. 

There can be no question therefore but that the Calendar 
names had one and the same origin ; but in which of the three 
linguistic stocks represented the list offers no positive evidence. 
The Zapotec, which is the language geographically intermediate 
between the Maya dialects and the Nahuatl, agrees with the lat- 
ter in five instances where it disagrees with the former ; and 
agrees with the Maya in three instances where it disagrees with 
the Nahuatl names. Three times the Zapotec agrees with the 

*The derivation of ahau from a theoretical root ahu, as proposed by Dr. Seler, is 
unneceasary ; ah-auh, " the collar-bearer," because this was a symbol of authority 
(compare the stone collars from Porto Rico, etc.), remains the most plausible etymology. 

t The full expression is Kin-ich-ahau, I^rd of the Eye of the Day, which explains this 
day-name, Ahau. See my American Hero Myths^ pp. 153, 158 

PBGC. AMBB. PHIL08. SOC. XXXT. 142. 2 K. PRINTED NOV. 18, 1893. 
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Tzental, where both disE^ree with sll the other dialects. But 
these inatatices do not justify any conclusion. The possibility 
remaine that all five of the lists are derivatives from some older 
and now lost series of day-names, such as we know existed 
among the Mixtecaa and among the Totonaoos, tribes of ancient 
culture, who made use of this Calendar at a remote date. 

In all five InstanceB there is evidence that at the time of the 
ConqucBt there was considerable uncertainty among the natives 
themselves as to the derivation and literal meaning of many of 
these names. Either they belonged to a mach older and for- 
gotten stratum of the tongue, or to a priestly and esoteric form 
of speech, such as has been found among many native tribes on 
the continent. But this esoteric speech is nearly always largely 
archaic. 

§ 12. Analysis of the Month-Nahes. 

While the names of the twenty days of each month are pimc- 
ticalty identical in all the five languages under consideration, 
the reverse is the case with the names of the eighteen months 
which made up the vague solar year. These differ widely in 
tribes very closely related, as the Quicht^s and Cakchiquels ; and 
even in the same dialectic area, as among the Nahuas. The 
month-names of the last- mentioned have been carefully analyzed 
by various writers, notably Dr. Sele'r, and I have not found the 
names of the Zapotec months ; so I shall confine myself to an 
examination of them in the Maya, Tzental, Cakchiquel and 
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catecan antiquary, Pio Perez, copied from the books of Chilan 
Balam in his possession.'*' 

An examination of these names shows that they are materially 
different from those in use among the other tribes of this stock. 
They appear, in Yucatan, to have reference generally to the 
religious festivals and ceremonies recurring at certain seasons ; 
while in the other branches of the stock, they usually indicate 
the seasons or the appropriate periods for agricultural opera- 
tions. 

Months of the Maya Calendar, 

1. Pop. 10. Tax. 

2. Uo. 11. Zac. 

3. Zip. 12. Ceh. 

4. Zodz. 13. Mac. 

5. Tzec. 14. Kan kin. 

6. Xul. 15. Moan. 

7. Tax kin. 16. Pax. 

8. Mol. 17. Kayab. 

9. Chen. 18. Cum ku. 

Derivation. 

1. Pop. — Literally, a mat or rug. But in its metaphorical 
sense in most Maya dialects, the community or commonwealth. 
Thus popol na, the public buildings, people's house ; popol vuh^ 
the national book, etc. As the name of the first month of the 
year it probably refers to the great national festival which then 
took place as described by Landa, p. 276, sq. 

2. Uo. — Usually translated " frog ;" there is a large edible 
species so called, who croak in a melancholy way (dan gritas 
muy tristes. Dice. Motul). It is also the word for the fruit of the 
pitahaya, Cereus trigonus; in Tzen tal, i/anac. The frog was the 
symbol of water and the rains. 

3. Zip. — Pio Perez says there is a tree called zip. I can find 

^ Don Jnan Pio Perez gave a copy of his essay to Mr. John L. Stephens, who published 
it (imperfectly) in the Appendix to his TravtU in Yucatan. Later it appeared in the 
BeffUtro Yueateeo; from which it was copied by the Abb6 Brasseur into the volume con- 
taining his edition of Diego de Landa. 

The *' Books of Chilan Balam " are the sacred books of the modem Mayas. I have de- 
scribed them at length in an article in my Essays ctf an Americanist (Philadelphia, 1890). 
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none Bucb in my authoritiea. The real significance of the name 
is revealed by that oC the goddess of banting, in whose honor 
the festivals of the month Zip were held. This was Zuhuy Zip, 
the virgin Zip, her name being properly Dzip, to skin, to dress 
slain animals (see Landa, p. 290). 

4. Zodz. — Also given Tzoz and Zoiz. Probably the correct 
orthography is Dzoz, which means to be seated, as in waiting ; 
Landa stating that in this month there was no festival, bat 
merely preparations for one which was to follow. Another 
meaning of Dzoz is the setting or brooding of birds. Zodz is 
the generic term for the bat ; there are no words Zotz or Tzoz. 

5. Tzec or Zeec. — In this month the bee keepers held their 
annual fast and festival. The word Tzec, to admonish, to cor- 
rect by chastisement, apparently refers to some religious penance 
which was then practiced. In Tzental, Tzec means scorpion. 

6. Xul. — Means end, conclusion. At the end of this month, 
on its last day, at the close of the five days' feast of chiich 
kaban, " the calling down of the Qreat Hand," the chief god of 
the Mayas, JTu kul can, was believed to descend from heaven 
and accept the offerings presented to him by the faithful (Landa, 
p. 302). 
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present, brought under the care of an old chaperon known as 
the ix molj " conductress of the crowd." 

9. Chen or Cheen, properly CK'een, — Derived by Pio Perez 
from the word for well or spring, but properly from a homonymous 
root which means, to be quiet, to keep silence, referring, I take 
it, to the solemn action of renewing the gods or making new 
idols, which took place in this month ; a work, says Landa, they 
undertook with great fear — con mucho temor. 

10. Yax, — In this month occurred the cleaning and renova- 
tion of the temples and the installation of the new gods. Hence 
yax is here used in the sense green, fresh, new or first, with ref- 
erence to this function. 

11. Zac, — In this month an important rite was celebrated by 
the hunters in expiation of the blood shed in the chase. As in 
the native symbolism white signifies peace and propitiation, the 
month probably derived its name, zac, white, from this rite. 

12. Ceh, — The common word for deer or any large food game. 
Landa does not assign anfy festival to this month, but the name 
probably has reference to that of the hunters just referred to. 

13. Mac, — In this month the Mayas celebrated the rite of tup 
kak, " extinguishing the fire," for the purpose of securing abun- 
dant rains for the harvest. A fire was built in the court of the 
temple, the hearts of various animals thrown into it, and as soon 
as they were consumed the priests poured water upon the fiames 
and extinguished them (Landa, p. 254). The root mac means to 
cover, or, a cover, the rite being a " couvre-feu," or covering up 
of the fire. 

14. Kan kin, — Translated by Pio Perez "yellow sun," "be- 
cause in this month, owing to the forest fires, the sun looks yel- 
low through the smoke in the air." 

15. Moan^ or, Muan. — Rainy or cloudy. Pio Perez adduces 
the term moan kin^ cloudy day, threatening to rain. The word 
is not in the old dictionaries, but it is doubtless from the same 
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root as manaal, which the Dice, Motul explains as " agiuceros 
que vienen antes de que entran lag aguas de golpe, con Iob cualeB 
suelen florecer arboles, matas y jerbaa." Muyal in Maya means 
" cloud." 

16. Pax. — The principal feast in this month was called pacum 
Chac, the recompense or repayment of Cfiac, the gods of rain. 
The name was probably derived from this term ; though it may 
be troia paxah, to play upon a musical instrument, as Pio Perez 
suggests, with reference to the music of the festival. 

17. Eaynb. — From kaij, to sing, to warble; applied both to 
persons and birds. No festival is assigned to this month. 

IS. Cum lev. — Translated by Pio Perez as a loud and distant 
noise like thunder, etc. No such derivatioD is supported by the 
old authorities. Cum, in Maya, isan earthen jar or pot, Nabuati, 
comiti ; cum ku is the potter's furnace in which such Jars arc 
burned {Dice. Motul) ; but as ku also means " god," cum ku is 
the god of the vase or jar, the deity so often represented in 
Maya and Xahuatl art, reclining on hia back and holding a vaae 
in the centre of hia stomach (Le PloDgeon'a Chac mot, etc). 
He was the god of the rains, this month being at the height of 
the rainy season. 
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The order and the names which he gives are as follows : 

Months of the Tzental Calendar. 

1. Tzun. 10. Elech. 

2. Batzul. 11. Nichquin. 

3. Si sac. 1 2. Sban viniquil. 

4. Mucta sac. 13. Xchibal viniquil. 

5. Moc. 14. Yoxibal viniquil. 

^ 6. Olalti. 15. Xchanbal viniquil. 

7. Ulol. 16. Poin. 

8. Oquinajual. 17. Mux. 

9. Yeh. 18. Tan kin. 

Derivation. 

1. Tzun. — Allied to the Maya c/iwri, the beginning ; dzunul^ 
to begin ; so called from being the first month of the Tzental 
year (about April 1). Or from Zotzil tzunely to sow (sembrar, 
Ferraz, Lenguas Indigenas de Centro- America^ p. 57). 

2. Batzul. — The Tzental word hatz means a species of monkey 
which make a howling noise and are bearded ; hatzil means 
native, as opposed to foreign, e.g.^ hatzil tah, a knife of native 
manufacture; but I would not derive the month-name from 
either of these ; rather from bat, the word in Tzental and Maya 
for grain, seed, etc., referring to the month in which the seed- 
corn was prepared. 

3. Si sac. — For tzi zao^ " little white ;" probably, as in the 
Quichd Calendar, from the blossoming of certain white flower- 
ing plants at this time. 

4. Mucta sac. — ^'^ Great white," referring to the increasing 
abundance of flowers. 

5. Moc. — Pineda says this signiies the month in which the 
fences of the cornfields were made. It is evidently the Maya 
moc, to fasten together, whence the Tzental macteibil, wooden 
fence (cercado de palos, Lara, Vocabulario Tzendal). 

6. Olalti. — This and the two following months were those in 
which the com was planted. Both olalti and ulol appear 



related to the noun aual, planting, and the verb xauaHghon, to 
plttnt. In Zotzil ololak' ia to produce, to bring forth. 

7. Ulol. — See the preceding name. 

8. Oquirmjual. — Probably "the planting time," from aual, 
planting, and quin, time, day, season. 

9. Veh or ueh. — Pineda's note here is : " In this month tbe 
plants are attacked by diseases.*' The name is plainly from the 
verb we/ie?, applied to the premature falling of leaves and fruits 
(caerse la semilla y granos y las hojas de los arboles, Lara, Yo- 

vabulario). 

10. Ele^h. — Pineda remarks, " the healthy winds arrive." The 
name is a. compound of ochel, west, and I'/c, wind, these being 
dry and salubrious. 

11. NicJiquin. — This name, observes Pineda, " indicates the 
flowering season." It is the Tzentnl word nichim, flowers, 
Irom Tiiii-h, to flower, and quin, day, season. 

12. Slxiti viniquil. — The word viniquil, vinquilelf or vinaquin 
mcnnH time, period or season. This and the three following 
months, called respectively the first, second, third and fourth 
seasons, arc understood by Pineda to refer to the four periods of 
the growth of the maize, the first that of fecundation, the second 




1893.] 297 (BrlntoiL 

17. Mux. — " This name," says Pineda, " indicates the approach 
of cold." This suggests a derivation from the Tzen tal g'miic 6a, 
to cover one's self; which is confirmed by the similar meaning of 
the Cakchiquel month-name, FaricJie, which see. 

18. Yax quin. — From yax^ green or new ; quin^ day or season. 
Pineda remarks that it is the season of Easter, thus showing 
that the Tzental year began about April 1. 



THE CAKCHIQUEL MONTHS. 

The names of the Cakchiquel months are furnished by several 
old authorities, as by Father Varea in his Vocabulario, MS., and 
Father Goto in his similar work.* There are also extant several 
native Cakchiquel Calendars, a careful copy of one of which, 
bearing the date 1685. is in my possession. 

The names of both the Cakchiquel and Quichd months, with 
proposed translations, were published by Seiior Gavarrete in his 
school Geography of Guatemala, edition of 1868, but this por- 
tion is omitted in all other editions of that work.f 

There is considerable confusion in the Spanish authorities 
about the sequence of the Cakchiquel and Quichd months ; for 
this reason I have not followed any of them, but have adopted 
the sequence as given in the Calendars in my possession com- 
posed and written by the natives themselves. 

Months of the Cakchiquel Calendar, 

1. Tacaxepual. 10. Rucab tok'ik'. 

2. Nabey tumuzuz. 11. Nabey pach. 

3. Rucab tumuzuz. 12. Rucab pach. 

4. Cibixic. 13. Tziquin k'ih. 

5. XJchum. 14. Cakan. 

6. Nabey mam. 15. Ibota. 

7. Rucab mam. 16. Katie. 

8. Lik'in k'a. 17. Izcal. 

9. Nabey tok'ik'. 18. Pariche. 

*Both these MS9. are in the Library of the American Philosophical Society, Philadel- 
phia. 

t Qtogrofia de la Sepublica de QuaUmcUa, p. 82. Segrunda Edicion (Guatemahi, 1868) . 
PROC. AMEB. PHILOS. 800. XXXI. 142. 2 L. PRINTED NOV. 21, 1893. 
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Derivaliont. 

1. Tacaxepual, or Tecoxepual, or Tequexepual. — Tbe best au- 
thorities agree that ttiis vas the first montb of the Cakchiquel 
year, and the first com planting (tiempo principio de ano 6 ttem- 
po de sembrar las primerae milpns. Varea, Vocab., MS.), The 
word is clearly a corruption of the name of the eecoad month 
in tbe Xahuatl Calendar, Tlaca Xipeualiztli. 

2. Nabeij tumuzuz. — The first Tumuzuz. Father Varea states 
that this month was at tbe beginning of the winter rains, and 
that it derived its name from a species of fiying insect which 
then made its appearance (viene quando empiezan los primeros 
agnaceroa del invierno. Aparean y andan volando anos gusan- 
illos que Uaman tumuzuz. VocabuUirio, MS.).* 

3. Sucab tumuzuz. — The second Tumuzuz. 

4. Cibixic. — From rib, smolce, mist or vapor. Varea observes 
that the natives were accustomed to plant in this month, and 
that it follows tumuzuz. It derived its name from tbe smoky 
appearance of the atmosphere at this season, or from the custom 
of burning brush in clearing the ground. Compare the Maya 
month Klin kin. 

5. Uvhum. — " Season for replanting." Father Goto describes 
it AS the month for planting gardens (bueno para bacer alma- 
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turely, and did not reach full growth ; and they believed the 
same was the case with animals born at this time (tiempo de 
revejidos, porque no crecia muy alta la milpa que por este 
tiempo se sembraba, y aun las criaturas que nacian. Note to 
the Calendar). Doubtless it was for this reason that, as Father 
Varea tells us, both months of mam were regarded as of evil 
portent, and the natives were accustomed to say : Itzel kHk ca 
vinalc kHh mam, " they are bad days, the forty days of mam." 
VocabulariOj MS. 

7. Rucab mam, — " Second old man." 

8. Lik^ in k^a, — " Soft to the hand," from Wk, soft, and ^'a, 
hand. The expression refers to the soil which was then soft 
owing to the rains (tiempo en que esta la tierra blanda y resba- 
losa por las muchas aguas. Note to the Calendar). 

9. Nahey tok^ ik\ — ^*' The first cacao harvest," from tok\ the 
cacao harvest (cosecha de cacao, Ximenes. VocabulariOy MS.). 

10. Rucab tok^ ik\ — " The second cacao harvest." 

11. Nabey pack, — " The first hen hatching." (Tiempo de em- 
pollar las cluecas. Note to the Calendar.) The name is from 
the verb pache, to brood, to set as a bird (Ximenes). 

12. Rucab pack, — ^** The second hen-hatching." 

13. Tziquin kih, — " The season of birds," from tziquin, bird, 
kHh^ day, time, season. 

14. Cakan. — Derived from k^ak, red ; according to the Cak. 
Calendar from the reddish clouds (celages rojas) often seen at 
this season; Recording to others, and more probably, from a 
species of red flowers which blossom at this time. 

15. Iboiay or Obota, or Botam, — A note to the Calendar says : 
" The season of various colors, or, of mats rolled up." In the 
latter sense the name would be from the verb bot, to roll up, 
botal^ that which is rolled up (lo arollado como petate. Guzman, 
Vocabulario, MS.). Gavarrete gives " roUo de estera," a roll of 
mats. The signification is not clear. 



16. K'a/ic, or Qa(ic. — This is explained in a note to the Cal- 
endar as " pasante 6 siembra comun." The derivation suggested 
wonld be from l-^atoh, a. banquet, afestiva],and toinvitetosuch. 

17. Izcal, or Ilzcal. — Translated in the Calendar as " the sea- 
son of sprouts or of throwing out shoots " (retooar 6 echar 
primipollos). The word is undoubtedly the Nahaatl ItzcaUi, 
the name of the eighteenth month in the Mexican j ear. Its sig- 
nification is " renewal," or " resurrection," or " growth ;" this is 
indicated in the application of the word in the Cakchiquel Cal- 
endar. 

18. Pariche, or Payrichi. — " The season for covering, in order 
to protect one's self JVom the cold," says a note to the Calendar. 
The derivation is from parah, the covering of palm leaves used 
to protect ft jjerson from the rain ; and che, tree or wood. The 
same idea ia conveyed in the Tzental month-name Muc. Gavar- 
rete's explanation, " firewood," from c?ie, wood, and parquii, 
bushes or small trees, is not tenable. 



THE QUICIl£ MONTHS, 

Although there was little difference between the Quicht^ and 
Cakchiquel dialects, their month-names varied in several in- 
stfluces. Our sources of information concerning the Quiche 
names are authentic, several of their Calendars dating from the 
seventeenth century having been preserved. From these Gavar- 
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Derivations. 

1. Tequexepiial.^^See Cakchiquel months, No. 1. 

2. Tziba Pop. — " Painted mat." Compare the Maya name for 
their first month. 

3. Zac. — ^'* White." The same as the eleventh Maya month, 
but with the Quiches it probably referred to certain white flow- 
ers blooming at this season. 

4. Gh^ab. — Qavarrete translates this as " bow," which is, in 
fact, the meaning of chab ;^ but I have no doubt that the right 
word is ch^ab, from ch^aban^ mud, mire, from the muddy condi- 
tion of the soil at this season. 

5. Nabey mam. — See the sixth Cakchiquel month, of this 
name. 

Gavarrete inserts as the fifth month, between Ch'ab and Nabey 
wmm, a month named Hun bix kHh^ " the season of the first 
singing " of certain birds, or, " of the first fires," bix having 
both these significations. He omits the name of Botam for the 
fourteenth month, and thus preserves the proper number. 

6. Ucab mam. — The second mam. See above. 

7. Nabey likHn k^a. — The first likHn k^a. See the Cakchiquel 
month of this name. 

8. Ucab likHn k^a. — The second likHn k^a. 

9. Nabey pack. — The first pach. See the Cakchiquel month 
of this name. 

10. Ucah pach. — The second pach. 

11. Tzizi lakam. — Tzizi, from tzizil, the small sprouts or 
shoots which begin to appear ; lakam means flags, or banners, 
and seems to refer to the shape or appearance of these. 

*Id the Quiche, Cakchiquel, Pokomam and rokomchl dialects, cJidb means both 
"bow" and "arrow.'* Strictly it means the bow only, the arrow being a/, or yai cAa5, 
" son of the bow ." 



'^ bA. 
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12. Tziquin k^h. — " Season of birds." See the Cakcliiqnel 
month of this name. 

13. CaLam. — See the Cakchiquel month of this nftme. 
11. Botam. — See the Cakchiquel month Ibota. 

15. Unbeij zih. — The first zih. The word is ezpUined aa a 
tree which bears abundant white flowers and blossoms at this 
season. Oavarrete gives erroneously Tzih, " word." 

16. TJcah zih. — The second zih. 

17. Rox lift.— The third zih. 

18. Chee. — Trees or wood. See the Cakchiqael month Pa- 

THE CIIAPANEC CALENDAR. 

The Chapanecs of Chiapas, belonging to a linguistic stock 
wholly different from the Mayas, Nahuas or Zapotecs, also made 
use of this Calendar. This we know ^om the fact that they 
counted 18 months to their year, each of twenty days, and al- 
lowed five intercalary days, called nhii, precisely aa did the 
Xahuas and Mayas. 

It is peculiarly unfortunate that we have not the names of 
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Months of the Chapanec Calendar of Chiapa, 

1. May 15. Tumugui, or Tamugui. — " Chile is sown." Be- 
gins May 15. 

2. June 4. latati, or Hatati, — " The winds begin." 

3. June 24. Numbi, — " Maguey is sown." 

4. July 14. Cvtame. — ^^ The weather changes." 

5. August 3. laume, or Haume. — " Dampness." 

6. August 23. 

7. September 12. Majua^ or Mahua, — " Cold." 

8. October 2. 

9. October 22. 

10. November 11. Mua, — ^** Camotes (batatas) are planted." 
In Chapanec these are called nua. 

11. December 1. Tupiu, — " The dampness increases." Prob- 
ably from tipi^ mist or fog. 

12. December 21. Tuhu^ or Tujiu, 

13. January 10. Muhu, or Mu-u, — "Mosquito time." 

14. January 30. Turi, — " Ripeness." 

15. February 19. Manga,— '' Time for little fishes" (fish, 
nangasi), 

16. March 11. Puri, — "The jocote ripens" (jocote, luri, 
Spondias ednlis), 

17. March 31. Cuturi, — " The jical pestle (gourd) ripens." 

18. April 20. Cupane, — "The coyol (^Bactris vinifera) 
ripens." 

Months of the Chapanec Calendar of Su-Chiapa, 

1. June 4. Tucu, 

2. June 24. Numbi, — ^** Maguey is sovm." 

3. July 14. Muhu. — ^** Mosquito time." 

4. August 3. Hatati, — " The winds begin." 
b. August 23. Mundju, — " Chile is sown." 

€. September 12. Catani. — " The rains cease. Maize begins." 

7. October 2. Manga, — " Fishing begins." 

8. October 22. Haome,—'' Rivers fall, and fish leave." 

9. November 11. Mahua, — " Cold begins." 

10. December 1. Toho, — " No planting done."' 

11. December 21. Mua. — " Camotes are planted." 
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12, January 10. Topia. — " The dampnesa increaeeB." 

13. January 30. Tumuhu. — " Nothing is done." 
U. February 19. 

15. March 11. CupamS. — "The coyol ripens." 

16. March 31. Pari.— " The jocote ripena." 
n. April 20. Puhuari. 

18. May 10. Turi.— " Time of ripening." 

§ 13. The Symbolism op the Day Xamss. 

Whatever other uses of an astronomical and time-measuring 
character the Calendar bad, the best known and moat general 
service which it rendered was for divinatory purposes. Indeed, 
early writers, snch as Sahagun and Cordova, assert that the rit- 
ual Calendar of 260 days was confined to this object. 

Unfortunately, they have not left us precise details. For in 
spite of a large amount of desultory information in their works 
and those of other early writers, the basic theory of the art of 
divination, according to this Calendar, is nowhere stated. I 
propose to ofler a suggestion as to what this was, as appears to 
be indicated by the Calendar itself, and to be supported by a 
number of collateral facts mentioned by early authorities. 

The period of 20 days, each bearing its own name, wfta cer- 
tainly derived from the vigesimal system of counting. This was 
in use in precisely tiie same manner in all those of the linguistic 
stocks under discussion. In all, the unit of the higher integers 
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the whole of man, his complete nature and destiny, and, mystic- 
ally, to shadow forth and embody all the unseen potencies which 
make or mar his fortunes and his life. 

I have already spoken of the various theories to account for 
the 13-day period. Whatever one we accept, I am persuaded 
that this period was posterior and secondary to the 20-day period. 
At any rate, it was distinctly so regarded in the divinatory sys- 
tems. Coi'dova, speaking of the Zapotec Calendar, which was 
certainly the most primitive in form, tells us that each of the 20 
signs had not only 13 numbers each, but 13 names, or rather 13 
varieties of the same name.* 

In the region of the Tzentals, Bishop Nunez de la Vega de- 
scribes as a common figure in their books of divination the 
demon Coslahuntox, who was painted in a sitting position and 
with horns on his head, his name meaning " the demon with 13 
powers." f 

In this garbled account we must correct Coslahuntox to ox- 
laghun toXy "the thirteen divisions" or "parts;" J and the 
" horns " to the plumed headdress of quetzal or other feathers. 

Just such seated and crowned figures are found on sculptures 
from the ancient cities of Ocozingo and Palenque, in the terri- 
tory of the Tzentals ; one from the latter seated on a double- 
headed tiger, and another from the former where the tiger is 
conventionalized into an elaborately carved block of stone. § 
These, and others like them, represent the divinity of the day, 
seated with empty hands to show that he is a ruler and is not 
required to labor, precisely as the early missionaries tell us was 
the native idea of sovereignty among those peoples. |f 

* " Oada ano de aquelloe animal es que eran veynte tenia trece nombres, y aunque todos 
estoe trece nombres eran en si como una cosa, diferenciavanlos con les afiadir 6 quitar 
letras." Cordova, Arte de Lengua Zapoteca, p. 203. 

t"Al que llaman Coslahuntox (que es el demonio, segun los indios dicen con trece 
potestades) le tieneu pintado en silla y con astas en la cabeza como de camero." Nuflez 
de la Vega. ComtUaciones JHoeeaanas, p. 9. 

X The Tzental verb q'lox means to divide, to separate, to split. See above, note to page 281. 

2 The figure fh>m.Ocozingo is given by E. G. Squier in his Observatioiuon the ChalcMhuHl 
of Mexico and QmtrcU America, p. 11 (New York, 1869). The bas relief from Palenque is 
famiUar Arom the works of Stephens, Charnay and others. In the Museum of the Troca- 
dero, Paris, are several small seated figures of a similar character, some bearing a day 
sign upon. They were collected by M. Pinart in Tzental territory, and have by some 
been remarked upon as similar to the seated statues of Buddha. I take them to be of 
the SMne class with the images just mentioned. 

I See the remarks of Father Coto in his Diccionario de la Lengua Oakchiqudf which I 
quote in my £May* o/ an Americanist, pp. 115, 116, note (Philadelphia, 1890). 

FBOC. AMBR. FHIL08. 80C. XXXI. 142. 2 M. PRINTED NOV. 21, 1893. 
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That the same allocation obtained among the Nahoaa is testi- 
fied to by Sahagun, whose words are, speaking of the divinatory 

Calendar : " It was composed of 20 signs To each sign 

were allotted 13 days." He adds: " This method of divination 
has nothing to do with natural astrology, or the movements or 
aspects of the planets, but takes as its point of departnre certain 
signs and numbers which are not derived f^om natural phenom- 
ena, but must have been invented by the Devil himself." " They 
asserted this system was a divine revelation from Quetzalcoatl ; 
it consisted of 20 signs, each multiplied 13 times."* 

This writer dilates more than any other on the details of the 
Nahuatl divinatory system, but leaves his readers in the dark 
why the individual signs were chosen, or what their relation to 
each other and the general system was supposed to be. 

I do not pretend to be able fully to supply this regretable 
lacuna in our knowledge of the philosophy of these ancient na- 
tions. But 1 believe that their system was in a certain sense 
philosophic ; that it grew out of ripe meditation on the agencies 
which direct and govern life ; and that it was merely veiled — 
not emothered— in the symbolism which has been transmitted to 
us, and which they found it convenient to throw around it, in 
presenting it to the unlearned. 

The iO potencies or agencies, fised at that number for the rea- 
son above given, follow cich other in the sequence in which they 
were believed to exert their inttiieuce on the life or existence not 
of man only, but of things and of the universe itself. This 
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water in which they placed a fish called cipactli (que es como 
caiman). This marine monster brought the dirt and clay from 
which they made the Earth, which therefore is represented in 
t'leir paintings resting upon the back of a fish. 

This sign, therefore, signifies the material beginning of exist- 
ence or life in the Earth or in the individual, the substance into 
which it is shaped. 

The cipactli was an entirely mythical creature, and was not 
intended to represent any known species.* Therefore any curi- 
ously shaped fish was selected. The word has been variously 
interpreted, but none of the renderings seems appropriate.f I 
would suggest that it is a compound of ee, one the whole, and 
patia^ to liquefy, to become water, which is in full concordance 
with the native myth of creation above referred to. 

Day 2. — Wind or Air, Breath, Spirit, Soul. 

In American symbolism air or wind constantly signifies the 
immaterial life, that which exists apart from physical substance. 

The first two of the twenty s^-mbols therefore point to the 
double origin of being conceived as matter and spirit, body and 
soul, extension and thought. 

Day 3, — Night, Darkness, the House, 

The symbolic idea underl^ung these signs is that of repose. 
Night is the time for sleep, the house is the place of rest, dark- 
ness suspends labor and relaxes effort. Old age and the harvest 
close, the one the activities of the career, the other the toil of 
the agriculturist. 

Day 4' — ^^ Lizard, the Iguana, 

The flesh of the iguana was a favorite article of food, and the 
animal was taken as the symbol of nutrition and abundance. 
Among the Pipils the god of maize and the food supply presided 
over this sign and its signification was plenty and fullness.^ 

^ Tbis is also the opinion of Orozco y Berra, Ilia. Antigua de Mexico, Tom. i, p. 54. 

t Several may be found in Boturlni, Idea de una Nueva Ilistoria Ocnerai, p. 46. 

X Nofiez de la Vega, Oon$tttuciones Bioceaanas, p. 10, and Codex TeUeriano-Remensis, 
ziif (InKlngBborough'siftrxico). 



Day 5. — The Serpent. 

Dr. Seler thinks that the signification of this symbol is pov- 
erty or want. According to Pedro de los Rios, however, the 
serpent, in Mexican Bymbolism, represented especially the phal- 
lus and therefore the reproductive force, the sexual life.* Of 
course, here as in other symliolisms, this animal conveyed many 
other meanings ; but there is reason to suppose this was the one 
especially iQtende<l in this relation. 

Day e.— Death, the Severed Head, the Skull. 

The chief signification of this sign illustrates the notion of 
"counter-sense" which so often occurs in language, mythology 
and folk-lore. Modem drenm-Iore says that dreams before mid- 
night " go by opposites," that is, they must be taken opposite to 
their obvious purport. This theory of contrasts is based on 
some idea of compensation, or else on that of esoteric ism, which 
" least does mean, what it most does show," 

In accordance with this plan, the meaning of this sign in Na- 
huatl symbolism was chiefly, not death, but birth. The goddess 
of parturition, Tonacacihtiatl, was patroness of the day; and 
the snail shell, typical of the womb (for out of it, as the snail 
from its shell, emerges the nconatus), was her emblem ; to which 
may be added the sad and close connection which often exists in 
child-beariug butwccii birth and death (of the mother). 

The intimate relation of this to the preceding sign, and the 
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Day 8. — 27ie Babbit, the Seed, the Flower Garland, 

As the former sign seems to indicate fortune in the chase, so 
does this one in cultivating the fields. The figure in the full 
moon was called by the Nahuas " the rabbit ;" * the animal also 
symbolized ease, idleness, and especially drunkenness. The god of 
drunkards bore this name.f This, however, must have been a 
later application, as the intoxicating pulque was known in but 
a limited area and probably its invention was much later than 
the adoption of the sign. 

This and the previous sign seem to refer to the two chief 
sources of the food supply, hunting and agriculture. 

Day 9. — Water, TJiunder-storms, 

The rains may be regarded as the agents of productiveness 
and the creators of fertility ; or, on the other hand, as those 
which bring gloomy, sunless days, dampness, chilliness, rheu- 
matic pains, coughs and disease. The thunder terrifies, the 
lightning destroys, the floods overwhelm. 

It is from the latter aspect that water is contemplated in this 
sign. It represented sickness and desolation. Hence, among 
the Nahuas, it was deemed ominous of evil and its patron was 
the yellow-visaged god of fire, Ixcocauhqui, indicative of its 
desolating portent. 

Day 10.-— TJie Dog, the Stealer, 

The dog among the Nahuas was held in small esteem, and was 
badly treated. " A dog's life," with them, as with us, meant a 
miserable one. Their verb itzcuinizcaltia, " to be brought up like 
a dog," conveyed the same ideas of bad treatment and hardship 
that the phrase does among ourselves. A very common locution 
in Nahuatl to signify affliction is in tetl, in quahuitl, " with stick 
and stone," a^ one treats a dog. 

The dog was closely associated with the notion of death ; the 
Nahuatl patron of the day was the god of hades, Mictlantecutli, 
and he was painted with a man in the last stages of misery fol- 

*A8 do DOW the common people of India and some Mongolian tribes. See Grimm, 
Teutonic Mythology, p. 716 (Eng. Trans.). 

t See my Sacred Songs qf the Ancient Mexicans, p. 61 (Philadelphia, 1890), for an illustra- 
tion of the "Totochtin," or rabbit gods ot drunkenness and a hymn to them taken ftom 
the unpublished MSS. of Father Sahagun. 
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lowing him. The animal holds the same relation in the Maya 
hieroglyphs.* 

The sign of the dog, therefore, denoted hardship and anffering. 

Nevertlieless, by the concurrent testimony of Sabagun and 
Duran, both this and the following day sign were deemed pecn- 
liarly prosperous and fortunate. Children bom on them would 
arrive at positions of dignity and importance and shed lustre on 
their families. The notion would seem to be that such would 
overcome all difficulties. 

Da If ll.— Tiie Monkey. 
The monkey, like the dog, was ft domesticated animal among 
some of the Nahuatl and adjacent tribes. Father Sahagim nar- 
rates the artificGB ado])ted to catch them while young for the 
purpose of taming them.f There seems a purpose in placing 
these two domestic animals side by side in the Calendar. They 
were both highly auspicious signs, and indicated successful con- 
test with obstacles. 

Day 12.— The Broom, Teeth or Poinlt. 

The twisted brush of mallinalli grass or of the sharp itzllaitl 
was probably the symbol intended by this sign, whether referred 
to as " the thing twisted," or " the thing with many points." 

Its meaning is obvious. As that which is swept away is dirt 
and dross, lost to sight and discarded, it has been recognized by 
most of the old writers that the significance ia the evanescence, 
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gestion distinctlj- is of advancing years with the loss of the 
vital warmth of youth. 

Day H, — The Tiger {Jaguar)^ or Sorcerer, 

According to the Annals of Cuauhtitlan the tiger symbolized 
the nocturnal heavens dotted with stars as the jaguar skin with 
spots.* That this was the significance of this day sign receives 
added probability from a figure in the Codex Borgia, where the 
goddess of the sign is accompanied by a picture of the moon 
and the night sky sown with star-points.f 

The moon and the stars were the especial field of study of 
the seers, the sorcerers and the wise men ; hence the underlying 
meaning of the sign was occult or mystical knowledge. 

The especial constellation known to the Nahuas as ocelotl was 
the Great Bear ; it mythically represented the god Tezcatlipoca 
deposed from his position as the sun god, and falling into the 
sea. X 

Day 15, — The Eagle j the Bird, Knowledge, 

In the Nahuatl symbolism the eagle, quauhtli, is generally un- 
derstood to mean " war." But this sign in the other languages 
would seem to stand for knowledge or skill. 

Day 16, — The Vulture^ br Owl, 

According to the Nahuatl interpreters, this is the sign of old 
age, of long life, derived perhaps from the bald head of the vul- 
ture. The owl in all these nations was regarded as a bird of 
evil omen. We may understand the reference in both to be to 
the infirmities and losses of old age. 

Day 17, — Strength ^ Motion, 

The idea apparently conveyed by this sign is the disastrous 
results of strength exerted. It is in the myths connected with 
earthquakes, eclipses and the end of the world, and its represen- 
tations portray death, human sacrifice, and destruction. The 

* See AnaUa deHltueo Nacional de Mexico, Tom. ii, p. 254. 

t Given by Dr. Seler, Azlek, und Maya Handschr{ftm, p. 25, who, however, derives a dif- 
ferent meaning from it. 
X See Oroioo y Berra, Hisloria Antigua, Tom. i, cap. ii. 
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motion ia the shaking, tottering movement of the paralyzed or 
the aged, or that of the earth in its convulsions.* 

Day 18.— The Flint Knife. 
What is intended is the sacrifloial knife or the spear point, 
stained with blood as an inBtrument of death. The suggestion is 
death in war, or as a victim. 

Day 19.— The Lightning. 
In this sign the thunder-storm was considered as the begetter 
of siclcness, and, like water, as portrayed under the ninth day 
sign, the maleficent effects of the thunderbolt, the pouring rain 
end the floods were those intimated. The interpreters consid- 
ered it, therefore, a day of evil omen. 

Day 30.— The Chieftain, tJie Flower. 
As previously stated, the real symbol of this day was the 
sun. This is to be understood in its mythical sense as the 
haven of life, the place of repose of souls, the resting place of 
the dead ; as I have stated in general terms in a previous work, 
" The home of the Sun is the heaven of the Red Man." f This 
is true nil over the continent, and there is a peculiar significance 
in finding it borne out by the symbolism of this remarkable 
Calendar. 



■;iiAL SvMUiji.ic SnisiiiCASCE OF THE Calendar. 
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Day. Symbol. Hiebatic Significance. 

6. Death. Child bearing, children. 

7. Deer. Hunting. 

8. Kabbit, seed. Agriculture. 

9. Water, rain. Illness (or, productiveness). 

10. Dog. Hardship and suffering (success through them). 

11. Monkey. Difficulties surmounted. 

12. Broom, teeth. Loss, evanescence. 

13. Heed. Cold, drought, advancing years. 

14. Tiger. Learning, wisdom. 

15. Eagle, bird. Knowledge, skill. 

16. Vulture, owl. Old age, misfortunes. 

17. Motion. Dtebility, failing powers. 

18. Flint knife. War, death. 

19. Lightning. Sickness, destruction. 

20. Sun. The house of the soul. 

An examination of this seqtience here exhibited, which is in 
the main accurate, though doubtful in some specifications, re- 
veals that it was intended to cover the career of human life, 
from the time of birth until death at an old age. 

The individual emerges from the womb of his mother and the 
parturient waters, as did the earth from the primeval ocean ; he 
receives breath and with it life, which is supported by repose 
and food. The man reproduces his kind ; the woman, at the risk 
of death, brings her child into the world. The chase and tilling 
the ground are the leading occupations of peace, and he who 
holds firm through illness, suffering and hardships, will gain the 
prizes of life. Having reached the acme of his career, the de- 
cline commences. Losses multiply, years increase, and though 
knowledge and wisdom are augmented, old age comes on apace 
with failing powers, with vanquished struggles, with sickness 
and death; until at last, its course run, its task completed, the 
soul quits the worn-out body and soars to its natural haven and 
home, the abode of the Sun. 

Such, it seems to me, without any straining, is the philosophi- 
cal conception of life which was intended to be conveyed by the 
symbols of this strange old Calendar. They may not have 
originated contemporaneously with it ; certainly not, if it was 
primarily deduced from astronomical observations ; but quite 
probably, if, instead of this, it was built on terrestrial relations 
and mythical concepts. 

FROO. AMSB. PHILOS. 80C. XXXI. 142. 2 V. FBINTED DBG. 7, 1893. 
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Id the twenty headiags under which the agencies which influ- 
ence human life were arranged, the ancient seers believed they 
had exhausted the arithmetical unit which stood for the com- 
pleted individual — hia vigesimal equation and correlate ; in the 
thirteen modes of activity which they assigned to each of these 
agencies, they had taken into account the thirteen possible rela- 
tions of each to both the material and immaterial worlds; and 
the fact that the result of 20X 13 expressed in days gives approx- 
imately nine lunar months, the period required for the unborn 
babe to pass through its evolution from conception to birth — a 
period perfectly familiar even to the wild hunting tribes — gave 
them whatever needed confirmation they wished for the mystic 
potencies of these cardinal numbers. 



Tht Great Sfe*0»oie FavU in New Jtrtg, 

By Btnjamin Smith Lgman. 

(Itead hffore the Ameriean Philoiophical Society, Seplembtr IB, 1S93.) 



Great fnulu, the ever-ready, easy resource of geologists to cover up 
ihelr own dcflciencies or iDiBiakes, have, wUhnut any substantial proof. 
been liberally conjectured again and aguin to accouot for what has been 
luppoBcd to be a wholly Impossible apparent tliickDe»i of tlie older 
Sleaoioic rocks of New Jersey. For those rocks have, from their con- 
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usually given to any single formation ; but, on'the other hand, that there 
is no sufficient reason yet to believe that all the rocks do belong to one 
paleontological group or formation. The comparatively few fossils found 
have hitherto been ascribed indiscriminately to the whole so-called forma- 
tion, without any exact knowledge of the relations of beds of different 
localities to one another. Perhaps too great reliance has been placed in 
the capacity of fossils to indicate the geology of a vast series of beds in 
great measure devoid of them ; and the more laborious, purely geological 
methods of combining numerous observations of dip, strike and eleva- 
tion, with the help of topographical indications, have long been neglecte^, 
because there was likely to be no sufficient immediate economic return. 

At length, however, the series has been practically worked out by pro- 
ceeding throughout from one exposure to another near it ; instead of simply 
assuming a nearly cx)nstant dip in one northwesterly direction and estimat- 
ing the consequent total thickness from the whole breadth of the region 
filled by the beds. It has now become possible to ascertain from what part 
of the series the different fossils of the region have come, at least in Eastern 
Pennsylvania ; and it is seen that nearly all of them have in reality been 
taken from one small portion, although they have been supposed to indi- 
cate the age of beds many thousands of feet above or below. It is also 
seen that the geological structure is not so extremely simple as it ^^as 
formerly supposed to be ; and that no set of straight parallel faults could 
have diminished to the desired extent the apparent tliickness of the series 
of beds in Eastern Pennsylvania, for the beds curve strongly and exten- 
sively in many directions. 

It has, however, long been known that, in the midst of the New Red 
there, an island, so to speak, of ancient Paleozoic rocks occurs. It was 
never certainly known, to be sure, whether it was really an island in the 
New Red sea, with New Red beds of equal age north and south of it ; or 
had later been thrust up through the New Red beds (or remained fixed 
while the New Red beds on the south sank down), so as to occasion a great 
disparity in the age of the beds of the two sides. Now it is positively known 
that there is such a great difference, and that the New Red beds to the 
south are several thousand feet higher in the series than those on the 
north. The line of the southern edge of the ancient island continues 
westward as a great fault ; but far from parallel to the strike, and conse- 
quently not helping much, if at all, to diminish the great apparent thick- 
ness of the New Red. The fault is there the more obvious from a marked 
difference in the color of the rocks on its two sides. 

But at the eastern end of the island of ancient rocks, just in the edge 
of New Jersey, the circumstances are somewhat different. There the 
strike of the beds on the northwest and on the southeast is nearly the 
same ; and, moreover, the beds of both sides are mainly red ; and they 
are, besides, in general rather soft shales. Consequently, without the* 
proof given by the observatioos in Pennsylvania, or perhaps by some not 
yet made in other parts of New Jersey, it would be extremely difficult, if 
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not wholly impossible, lo ilclcct. Still more so to prave, the eiUtence of 
the rmilt. \a spile at hs grc;it throw of over fourlceo thousaod feet. 

The nrcompunyiDg sketch mnp shows, at least roughly, the prolongii- 
tion of the fault nine miles niirtheastward into New Jcraey And of eqiii- 
ilistant strike curves, a Ihouannd tcet apart in level, on tbe bottom wf dif- 
furent sets of Mcsnzoic nluiles north and simihof the liUnd-like mast of 
PiileoKoic limestone, of PeniisylTania fonuailon No. II, flrom iho poeltions 
lU-tcrniincd west of the Duluwiire by tlie reccol survey. It lias been pos- 
sible to niiike, rouglily, the prolongation of thq lines without obKrvlog 
any rock ex]M>surua in Ni-w Jersey; because the topography ihows tlie 
geological structure very dintinctly on the north of the fault, knd with 
some cleiirnesa on the south. On the north, the long straight hills and 
viilleya show very plitlnly that the strike of the rocks continues almost 
straight norihcnstcrly in the sitme generul course as on the Pennsylvania 
slile of the Delaware, and nearly parallel lo the fault, bulgrvduaily bend- 
in I- more to the north. South of the fault the strike aashown by the topog. 
raphy, though not very fur I'rom parBllel to tbe fault, is evidently decidedly 
less litrajght in the western edge of New Jersey, as it in also in Pennsyl- 
vania : hut farther east becomes fora space straighter and more closely 
IHtrallcl 10 the fault and lo the northern strike. This structure of the 
sotilhera shales is conllrmed liy the topograpliy outside tbe limits of llie 

The shales on the north of the limestone and fault belong to tbe same 
set of beds, mostly solt shales as those near NorrietowD, and near 
Yanlleyville : while those next south of the limestone and fault «re of the 
set of likewise red, nioslly soa shales tliat Is seen near Pollslown, uvcr- 
lyin)! the rouple of thousand feet of generally harder and in good pan 
greenish shales of the Perkasie tunnel and ila neighborhood, that Ibem- 
sirlvi-H ri'st on the red shales of Lanwlate. The trap masses given are 
the New .lersey State geiiloglciti map, except that the limits 
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roads, it seems hardly too much to hope that the details of the New 
Jersey field with its extremely useful topographical map could be very 
rapidly determined. Without the previous Peunsylvania work, the same 
result would require much labor and lime ; and even with the Pennsyl- 
vania results at hand, the lack of a good topographical map would occa- 
sion great delay and difficulty in working out the details. Such, for ex- 
ample, would be the case in the portion of the Pennsylvania Mesozoic 
field Bouthwestward from the one already mapped. This matter, among 
many others, gives New Jersey good reason to rejoice in its topographical 
map as a means of saving great outlays ; while Pennsylvania cannot but 
find frequent cause to regret its own penny-wise and pound-foolish 
-economy in neglecting so long to make a thorough topographical survey 
of its whole territory. That neglect is all the more surprising in a State 
that might well be called the home of American topography as an aid to 
geology. 



NOTE.— Through a miKiinderstanding of Instructions the lithographer hns in the cross- 
section extended the trap rubbish all along the trap bed, inntead of confining it to the 
surface of the ground. 



On the genus TomiopUs, 

By E, D. Cope, 

{Read before the American Philosophical Society, November 3, 1S93,) 

ToMioPSis gen. nov. Tooth consisting of a much flattened cylinder ot 
liard dentine, which is enclosed in cementum. The latter forms a layer 
of medium thickness on the external side, and a very thick layer on the 
internal side, which does not extend below the middle of the length. 
Crown compressed, tapering gradually to the root, the external face sepa- 
rated fiom the convex interior face by an angle. Pulp-cavity large, 
extending to near the cutting face, but occupied near the middle (? nor- 
mally) by a mass of dentine, which substance also forms the centre of the 
cutting face, which is thus concave on wear. 

The general characters of this tooth are those of mammal of the order 
Bruta (Edentata). It resembles no known form of the order, but might t)e 
said to be intermediate between those of an armadillo and a sloth. It, 
however, differs from both and from members of the order generally in the 
gradual anteroposterior contraction of the crown to the root (which is 
broken off^. This circumstance, together with the hollowness of the 
crown, shows that it is not adapted for continuous service during the life 
of the animal, but is probably a member of a dentition consisting of more 
than one series. In this respect it resembles the incisor tooth of some 
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fishes, but itdifierBfyomalloftheBelii tbe long crown wItboaidMtDcUoa 
of rool, and in ibe tbickcemeDtlDTestnient. 

Char, tpecif. Crown elongate, curved tnnsTerwIy to the laDgdluneter 
of the grinding face. The lalter ia a l[itle narrower tlian a semicircle, uid 
the Internal half of Ilconstatsof cemenlum. The dentinal plates farm two 
cutting edges which are separalcd by a shallow vallej of soft dentine. 
The two edges of dense dentine are In contact at one end of the grinding 
face, but leave an interval at the other, and bolb extremities of the 
external and shorter ridge are folded Inwards, forming two loops. Ex- 
ternal face flat and smooth. Other attrfaces alsosmootb. Length of tooth 
tninns root, on exiernsl curve, 14 mm.; long diameter of grinding surface, 
7 mm.; short do., 4 mm.; long diameter at broken bOM, 4 mm. I propose 
for the name of this species, Tomioptitferruminatut. 

Tbis animal lelt its remains in a bed of probably Neocene age, which is 
exposed on ihe Laps ra creek in Western Texas. It was associated with 
scales of Lepidosiens, and bones of Trion jx and a tooth of a crocodile, 
which do not furnish an exact clue to the age of the formation. The speci- 
mens were obtained by Dr. E. T. Dumbte, Director of the Geological Sur- 
vey of Texas, and submitted to me for determination. 



Th^ Conuroation of Otmazomt in Roatting. 

By Mt. R. Meadt Baeht. 

(Ittad btfore the American PhSoiophieal Society, November 17, ISOS.) 

Time was, and ootao very lonfiago, when I should have hesitated about 
touching iu tbis hall upon any subject related to cookery, despite the fact 
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simple fact was then obseired unreflectingly, to be later collated wiih 
other observed facts, from which in sum I drew the conclusion to which 
this paper points. Intermediately I learned (chiefly through Brillat 
Savarin's famous worlc on the physiology of taste) of the great gustatory 
value of osmazome as a culinary product, but without reference to its 
dietetic value. This, perhaps, it was that prompted me mentally to revert 
to my former mountain experiences, when I had seen osmazome developed 
to the highest degree of excellence that I have ever met, and thereupon 
other facts connected with the roasting and baking of meat fell into line, 
leading to the conclusion to which I have reCerred. 

These facts resolved themselves finally into two coordinated ones, open 
to the observation of any one who has lived in a time which combined 
roasting meat with the Dutchovea (sometimes called the tin-kitchen) and 
baking it in the ordinary household oven. We may observe in the three 
methods of cooking mentioned, that in the open air, that in the Dutch- 
oven, and that in the ordinary oven, two steps of degradation. What, 
then, makes the difference in their products, when the substances sub- 
mitted to the heat, being essentially the same, can possess no difference in 
heat-ray selective capacity ? It seems to me, obviously, to be caused by 
the diminution, in two of these processes, of the presence of pure air ; that 
is to say, the deficiency of oxygen, with sufficient aqueous vapor, in asso- 
ciation with these processes. Oxygen seems to me, for two reasons, to 
be the prime factor in the best effect, because that effect seems analogous 
to other effects in the presence of oxygen, and because nitrogen is recog- 
nized as a very inert gas. I do not believe that the effect would be pro- 
duced at all in a vacuum. Stated in final terms, the perfect development 
of osmazome in roasting depends, in my view, upon the roast's being 
immersed in a copious and ever-changing bath of pure air, causing what 
may be termed oxygenation of the meat. 

With the Dutch-oven, the air bath is copious and changing, but it is de- 
rived from the kitchen, full of effete matter in suspension, and in a 
measure deoxygenated by breathing, and sometimes by artificial lights. 
With the ordinary oven, the same objectionable conditions, in lesser degree, 
attend the process of baking meat, but their diminution is more than compen- 
sated by the circumstance that all the waste products are for the most part 
confined within the narrow limits of the oven, and the Juices of the meat 
evaporate, on account of the lack of moisture in the deficiency of aqueous 
vapor in the air. Hence we have, to take the extreme case, the average 
farm meat-product of the oven, with the osmazome of the exterior 
utterly destroyed in a black crisp, and even with the Dutch-oven, unless 
with ceaseless basting, a product far inferior to that of the Homeric 
method. 

I need not pause to descant upon the value of osmazome as a constituent 
of meat, to be developed, not to be destroyed or impaired by the process 
of cooking. You are all aware that it consists of various principles, found 
sometimes even in vegetable substance, combined with cmpyreumatic pro- 
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diiclB, aod la, Id sum, moat succulent and vrholesome for the gourmet, be- 

sitles being eicellcnt ctieteilcally lor ihc sick- and convalescent. 

HaTtDg had. thrnugh my particulur cinrse or life, an exceplIoDsllj good 
opiiortunily of seeing tlie average mode of conking In Ihe land, I can Mf 
without liesilalion that I do not upon reflection consider my conviction at 
all exHggi^rated, nhcn I slate that fts generil cooking of meat. &■ being 
InnulriliouB and v-astcrul, in barbarous, and Tor tbis reaion I once be- 
thought me of making a aniall cnntrjbution to the aum of knowledge of 
beller Ibinga. With llie conviction of which I speak in my mind, I 
thought, a few years ago, in 16ST, to aid in tbe improvemeDt of the art of 
conking, nt least among tbe well educated, whence the knowledge might 
spread, by devising an oven which should apprniimata in its function to 
the task of yielding the osniazome which a given piece of meat is capable 
of producing, in nearly the most perfect form of which tli(^ piece la sus- 
ceptible. We must remember ihat we do not create osmazume hy mny 
process, and that its nianifealatlonon the outer layers of meat subji'ctedio 
the roaaiing ortiaking pniccssdoes not represent all the osmaEome in the 
piece, but merely Ihat portion which has submitted lo what Savarin aptly 
calls caramel izjit ion. Neverlheless, the proper carom el iza I ion on a piece 
of roasted meat ia Ihe outward sign of an inward grace. If the piece has 
been countrified. Ihe outer layers are clmrrcd and the interior dried tiy 
long continued evaporation of the juices of the meat. If the piece is rcp- 
resenlcd by the opposite extreme of treatment, the outside hns never been 
allowed to become so hardened as to present a serious barrier to the pene- 
tration of heat lo Ihe interinr ; the outside is sapid, though criep, and the 
Interior thnded olT from ihe outside by insensible gradations of r 
tlie liavor of Ihe wliolo surviving in the so-called juice, containing tl 
live principles, osmnKome and otiier extractives, that give delicious fl 
But the ordinary oven ia not an inslruincnl capable of efTicting this i 
to a high degree ; no exibling oven Is. Well adapted as Ihe oven is t 
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detail to the production of a new thing, an article that happened to be in 
the market, an examiner decided against allowing a patent, upon the 
ground that the man who had invented the incidentally used article had 
invented it for all the possible uses to which it might in the future be ap- 
plied ; an untenable proposition, easily disposed of upon appeal, by an ar- 
gument that I made, supported, as witnesses, by Prof. Jf)seph Henry, Dr. 
Henry Morton, Mr. J. E. Hilgard, and General Meade. 

The validity of patentable invention depends upon two factors, the 
realization of an idea as embodied in an original apparatus. Thousands of 
men since Dsedalus have conceived of the practicubility in various manners 
of aerial navigation under the open skies, but the embodiment of the idea 
still remains undemonstrated. The pci^on who invented the gauze-wire 
door for an oven certainly thereby made a step in advance towards culi- 
nary aeration of the oven for meat, and therefore a step in the right direc- 
tion towards the oxygenation of it, whatever may have been his intention 
with reference to the result observable. But, even conceding his full 
intention in that regard, and the incontestability of the result, the apparatus 
is still a most imperfect one for securing the desirable end, so remote from 
anything but embryonic function, that it may justly be regarded as simply 
tentative in the right direction. When, moreover, we additionally con- 
sider that patents issue under the characterization of ** improvements " in 
some designated category, containing thereby the implication that there 
can be no absolutely new invention, it is impossible to see why the appa- 
ratus which I submitted to the Patent Office of the United States does not 
at least come under the designation of an improvement on the gauze-wire 
door oven, of which my patent agents knew before they entered my appli- 
cation for a ventilated oven (the records always being consulted pre- 
viously), and therefore could not have thought barred my claim. 

If we are to concede that exposing the interior of an oven more or 
less to circumambient air, of whatever quality, and dependent for its 
movement solely upon radiation, then any one who ever purposely left an 
oven door ajar while meat was cooking in it, made to the wire-gauze door 
an approximate invention. Everything leaks to air and water. If the 
adoption of either method constitutes oxygenation of an interior, in the 
sense in which it is here used, then it follows that every natural and arti- 
ficial oivity on earth can be deemed aerated, even the receiver of an air- 
pump, except one where there is no untraversed space in the cylinder, 
secured by surrounding the piston by mercury, as in the air pump of 
Kravogl. Aerated and oxygenated, in a certain narrow sense, the oven 
with the gauze-wire door may certainly be considered to be, but in the true 
sense, which I had in view in my device, it cannot be considered effective. 
Such an oven receives from the kitchen all the effete products floating in 
the air. Its change of air, such as it is in amount, whatever it may be in 
quality, is only owing to the erratic flux and reflux primarily set up by ra- 
diation from the mouth of the oven. On the contrary, the device which I 
presented for the purpose defined admits the purest outdoor air at com- 
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maad, the flov of nhich is compelled to pau ccDtlDUonBlf around the 
meat in process or cooking, perri'ctly controlled b; a simple and a siDgle 
damper, the waste products being liherated Into the chimney. 

I will SDticipatc being ask why, if ihis be so, I have not procecnUd my 
claim by renewal of it. I reply tbat it is my inteollon to take tb&t coane 
when I bHTc time. I still hope to give ihe Brst esamtner, if ha liaa Hir- 
rived the prccuriousncss of office, or if not, his succeseor, ba opportunity 
of enlighteoment through furtberdemoDRiraliOD, and of change of miod ■• 
to the possibility of a claim to the iaveutluD of an oven, characterised by 



FIGu.l. 



.'-r— 



V~^" — ^ 


/ 



1«5.] 823 tBache. 

A pipe (a) is carried down from the oven of a modified cooking stove, 
througli the floor, and into the cellar beneath the room in which the stove 
is situated ; or where, because of the impurity of the air of the cellar, this 
plan is not available, the pipe (a) may be deflected, as shown by the 
dotted lines (o), and led to the open air through the walls of the room, or 
in any other convenient manner. In order that the air may be properly 
diffused and caused to circulate effectively, flanged plates (&) are fastened 
at top and bottom of the oven, between each of which plates and the oven- 
casing is enclosed a chamber (d). The bottom plate, it will be observed, 
is perforated at and near the front of the oven, and the top plate perforated 
at and near the rear, and in the top of the oven-casing (/) a discharge 
opening is formed, communicating with the chimney flue, the effective 
area of this opening being governed by means of the common form of 
sliding damper (g). 

It will be seen tliat thus the volume of cool, pure air, entering the lower 
chamber (d), passes thence to the front, and then escapes into the oven 
through the perforations of the lower (6) plate, there taking the course of 
diff'usion indicated by the direction of the arrows, until it finally escapes 
from the oven through the perforations in the upper (6) plate. It is evi- 
dent that the perforations in the two plates may be so located as to com- 
pel the air to take any course desired through the oven. 

It will be observed that, although the flow of air is, for convenience, 
represented by the diagram as taking place within a somewhat determin- 
ate line, yet that, in point of fact, the air entering the oven will, on account 
of its immediate and great increase of volume, expand into every part of 
the oven, and its consequent flow towards the upper vent will be from 
all lateral and inferior directions. 

Figure 2 represents a modification of the device illustrated in Figure 1. 

In this case the bottom plate of a cooking-range oven is cast, techni- 
cally " dished," with a depression (h) near the front end. Both dish and 
opening are covered by perforated plates (6'). The dish (/t) has a neck 
(AO. to which is adapted a freshair supply-pipe (a), and in ihe upper flue 
of the range is located a hinged damper (^')» turned from the outside by a 
crank handle, by which the flow of air from the oven into the chimney- 
flue through the upper perforated plate may be governed. 

If it be sought to approach or to rival the excellence of roasting, through 
the instrumentality of a ventilated oven, five conditions must be fulfilled. 
The air supplied to the oven must be pure, plentiful, continuous, well-dis- 
tributed, and regulAtable. 

The movement of all air, whether free on the surface of the earth, con- 
fined in houses, or occupying lesser space, being dependent upon differ- 
ences of density in different parts, and these ditlerences of density being 
in turn dependent upon differences in the relative temperature of those 
part8, purity of air for a ventilated oven may be secured with all the other 
conditions as concomitants. 
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Tlic source of supply may be through a conduit from the open &lr, or 
through one leading from a properly cemeoted and BaDii»rilf kept cellar, 
tho turmiuikl of the conduil in either place being corensd with melalllc 
gaiizo to exclude duat. The air of a dwelling-houH) cellar thould be as 
]iiire as tlml of the rest of the house. Hence It is a mistake la a furnace, 
heated house to draw for the air-cliambcr at the furnace, directly from 
outdoors, most of Its supply. lu a cellar pniperly regulated in every par- 
ticular, the air from the Airuace should he drawn rnim outdoors, mostly. 
if not entirely, through the intermediation of iLe cellar, thus searching and 
keeping sanitarily sweet its inmost ri 
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charged outdoors or into the chimQey may be determined by household 
construction. That it should not be allowed to carry its effluvia into the 
kitchen is certain. Owing to the position in which cooking ranges are 
usually placed, it would, as a general rule, be most convenient for the air 
to find its way into a flue to the chimney. But its finding exit there has 
no especial advantage, physically speaking, over the other mode of exit, 
for the movement of air at any season of the year, dependent upon the 
differences of density between the air outdoors and that in the oven, 
would always afford superabundant volume, to be regulated by the 
damper, without adding to its updraught the great radiation up the 
chimney. 

I have heretofore confined myself, as in duty bound, to the elucidation 
of the theme represented by the title of my paper. But it should not be in- 
ferred from my omitting discussion of anything beyond it, that I limit the 
good effect of the presence of ample oxygen in cooking to the preparation 
of meat for the table. On the contrary, I believe, as the result of observa- 
tion, not experiment, that some vegetables, and therefore, I conclude, all, 
are so affected, and cook better in free air tlian elsewhere. In a qualified 
sense observation, however, is experiment, where work is done to the hand 
of one who has not opportunity to do it for himself, but seizes it in observ- 
ing effects casually off'ered by that of others, and then combines the facts 
in conclusions. 



A Vocabulary of (he Nanticoke Dialect. 

By Daniel G. Brinton, M, D. 
{Read before the American Philosophical Society, Nov, 3, 1893,) 

Among the valuable MSS. in the library of the American 
Philosophical Society is one, now a little over one hundred 
years old, which contains the only known vocabular}' of any 
length of the Nanticoke dialect or language, once spoken in 
Mar3'land, on what is called the '* Eastern shore," the region be- 
tween Chesapeake bay and the Atlantic. Several requests have 
reached me from time to time to prepare this vocabulary for 
publication, and it seems to be a duty which the Society owes 
the republic of letters to make it available for purposes of study 
and comparison. 

The vocabulary was collected at the request of a former Presi- 
dent of this Society and of our country, Mr. Thomas Jefferson, 
by Mr. William Yans Murray, from an old woman called Mrs. 
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Malberry, said to be the widow of the lost chief of the Nanti* 
cokes. She at that time resided at Locust Neck town, Gooae 
creek, CLoctank river, Dorchester county, Maryland. The cir- 
cumstances connected with obtaining the vocabulary are re- 
counted in a letter IVom Mr. Murray to Mr. Jefferson, which is 
as follows : 

IiETTER FROM Mr. MuRBAT TO Mr. JePBERSOK. 

Daitr Sir .-—The enclosed little ai tempt to make a rocabulsry ot the lan- 
guage of the yanlicoket, may remind yuu of a clrcunutance, and prombe 
of mine, which probably have escaped your memory. You gave me the 
printed lial of words last spring. Oa the reverse of the printed eldc which 
ia filled up, is added a number of words which occurred to me. The tribe 
has dwindled almost into extinction. It is still, ho wave r, possessed of five 
thousand ncrea of land which were reserved to them by the Assembly of 
Maryland in tho first settlement of the Proyliice. The little town where 
Ihey live conHisIs but ot (our genuine old wigwams, thatched orer with 
the bark of the Cedar— very old— and two fhimed houses— In one of which 
lives the queen, Mrs, Mulberry, relict of Ihe Colonel who was the last 
Chief. They are not more than nine in number : The others of the tribe, 
which In Ibis century was at least Five hundred in number, having died 
or removed towards the Frontiers, generally to the Six nations — perhaps 
by a comparison of the languages of (hem and of those a correspondence 
may be discovered. They went to the Senecaa often — you will find they 
have no word for the pcrsooah ht and ihe. They were much at a Inss for 
all terms to express abstract idens. It isa little surprising they had a word 
for2>u(A. They speak iheir language exclusively among iheraselves. A 
Tew years must totally extinguish the remains of this Tribe and it will be 
owing to you, Sir, if a trace is left of their language. 
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The Nanticokes are first mentioned by Captain John Smith, 
who encountered them in 1608. Their subsequent history does 
not offer much of interest. I have traced it in sufficient detail 
in my publication, The l.endpe and their Legends, pp. 22-25 
(Philadelphia, 1885). 

A note to the vocabulary states that their last " King," " the 
famous Wyniaco," died about seventy-five or eighty years before 
(about 1712-15), and that "his body was preserved and very 
formally kept in a Awacason-house (Chio-ca-son house), seventy 
3'ear8 dead," which means, I presume, for seventy 3'ears after 
his death. Tlte preservation of the bones of their dead was a 
characteristic trait in the religion of the Nanticokes. 

In publishing the vocabulary, I have thought it of interest to 
add comparative words from other dialects of the Algonkin 
stock, to illustrate how thoroughly the Nanticoke belonged to 
it. With a few exceptions, every word collected by Mr. Murray 
is seen to be a slightly varied form of some expression in Len&p^ 
or other adjacent dialect. The exceptions would probably fall 
into the same category were the analysis prosecuted further. 

I have also thought it desirable to arrange the words in alpha- 
betical order, for convenience of reference. 

The exclamation point, I, so frequently introduced by Mr. 
Murray, he explains to signify a peculiar, forcible, explosive 
enunciation of the syllable. 

At the close of the vocabulary, the writer adds the following 
proper names : 

We ning go mi usk, the personal name of Mrs. Mulberry, 
" Mulberry woman " (see below, Mulberry tree), 

Ama namp quun, the name of the Indian town of Locust neck. 

Malt appenen, the name of the Nanticoke Indian town. 

Vocabulary op the Nanticoke Dialect. 

Abbreviation$. — Len., Len&pe ; N. J., New Jersey Delawares ; N. Eng., 
New England Indians ; Chip., Chipeway ; Pot, Potomacs ; H., Hecke- 
welder's Nanticoke Vocab. ; Sh., Shawnee. 

Air, ayewash; comp. wind, ewesh; Ash, paw-kawque ; Sh, mea-latekuo, 
Len. geschen. Autumn, wee-saw-panu (= wees- 
Arm, niekpitq ; Len. ie'riachk, wapanu, little or short light). 
ATTOWSf allontz ; Len. alluns. Axe, tummehek; Pot. tomahack ; 
Arrowhead, ik^ke- hek (see N. J. iomahickan. 
•'Spcar'*). 



Back, daduekquaek ; M. J. huekun. 
Back -creek, pomamato. 
Bnck-woudg, ak pagie-taagA. 
B*d, mallitl ; Leo. med/Uk. 
Banks, ttmoaek-eci-um. 
Basket, munTloU ; N. Eng. munnolt. 
Bear, viinquipim. 

Beard, th€e-at€ghtoniwaah ; Len, 
nitoaey, ray beard; N. J. ni- 

Beaver, nataque ; N. J. nakuet, or 

tomoqu*. 
Beech, paM-ieantminU ; Lea. 

tchauaemimhi, red beecli-tree. 
Bees, aamook ; Ldn. amoe. 
Belly, nut-ah t Len. nachtey (lay). 
Belt, iickg-ihit lawk ; Len. othquata 

(belt of wampuni). 
To bend, n< uaieit-Aaie futnninMn; 

Chip, nin K-ikinait. 
Berry, mee-eentt ; Leo. mintte/ii. 
Bed, dipp-in. 

Hint, pita-ieeqaes ; Uliip. bineiii. 
Bitter, tott lack un. 
BUck, on»kag-u ; uKhkfJa H ; Len. 

Blnckberry, munck-qvituck ; Lea. 

mil, berry ; tiieken, hXack. 
Bliickbird, hutquiaock. 
Blood, pucktuchqat ; N. J. mo- 



" [No*. 11 

Bread, app.'ow; Len. n'dapponhe, 

I make bread ; N. J- apooa. 
To break, ne poiek-ihittouit ; Len. 

poquihilUn, it fa broken ; N. Eng. 

poktihattouiein. 
Broad, manekapah-iaiu ; Leo. 

amangi. Urge. 
Brother, nete-mat ; Len. nrmof, 

my broiber. 
BuUby.n(io-na;u«, I.e.. tbe mamma; 

Len. RuiuiffonCmy.) 
Buck, i-t-ape; Len. ajaptn. 
Butterfly, auniaun-eo kant ; N. J. 

Cedar, wteMguaaquah. 
Cbanoel, an^da-timp. 
Cbeinut'tree, tli! qua-mlMt. 
Cbiu. unt-tampqiut ; Cbip. o'domt- 

itan (his). 
Child, ateaurUti ; Len. w'unif (hi*). 
Cloud, matchkatquot ; ichemaekqk 

H. ; Len. machlaqaoIX ; N. J. 

kamhaak. 
Cold, lagh .'quiotB ; Len. ('ft<« ,- 

N. J. fa<i. 
Cowardly, teet laie.io ak (see 

"Brave"). 
Crab, tah !quah J Len. tehaka- 
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Dead, place for the, mutzuek- 

zumpq (the place where the dead 

are deposited). 
Death, ungue-lack; H. eweesha- 

waak angel; Len. eh&ngelukglk, 

they are dead ; N. J. nongiiL 
Deep, timmoh; Chip, dimi. 
Deer, attque, youeat (four legs) ; 

LcD. achtu; N. J. aata. 
Devil, matt-ann-tote ; Leo. mach- 

tando. 
Dew, quegupposl ; N. J. gitssuuskui. 
Distance, wahlsow et 
Doe, noose-cU-q ; Len. nunscJi-etto, 
Dog, aVum, H. ; Len. alhim. 
Dogwood, ahUaawliunn imints ; 

Len. hattawano minsehi. 
Dove, weetahtompt; Sh. po-weatha. 
Drink, to, minnih ; Len. nune. 
Dry, kow-kittow-a. 
Duck, quahlquainps {\m\\Aivv(^'i) \ 

N. J. quing-quinq. 

Eagle, ahlwhap'parjon top. 

Ear, nuch'toW'huck (my) ; Len. 

wittuwak (his); N. J. ni^uuA; 
Earth, ahkee ; Len. hacki ; N. J. 

Eat, to, meetsee; Len. m^u, he 

eats ; N. J. miitshe. 
Eel, pall! in. 
Egg, tBoatohq (with a whiff) ; Len. 

f^aAAtoalJ, pi. 
Evening, weaku ; Len. toulaku. 
Eye, nuckstkenceqiiah (my) ; Len. 

u>*u$chginquall, his eyes ; N. J. 

uiiskinguL 

Face, as9ung-gui ; Len. to^uichgink, 
his face (comp. " Eye ") ; N. J. 
uiisking. 

Fall, to, ah-kinniUish ; Len. m«<- 

Falsehood, ekitt-eo. 

Far, iroe^f cAt/tY ; Chip, watsa. 

Fat, ptm / Len. pomi. 

PBGC. AMER. FBIL08. SOC. XXXI. 



Father, nowou (my) ; Len. n'oeh; 

N. J. nt/Aruaa. 
Fear, quiscJyi-a^ch, H.; Len. t^i's- 

Finger, na-mishah/qu-ulgamz. 
Fire, ^a/i^; Len. tindey ; N. J. 

Fish, toammasa; Len. nam«e«. 
Fly, a, poottah ; Len. w^wAe ; N. J. 

«a*A:tme. 
Fog, hoioetDen ; auwan, H.; Len. 

ai^an / N. J. auan. 
Food, mettsah (comp. "Eat, to*'). 
Foolish, euip»?uein quo ; Leu. 

gubtocha; N. J. kipitsheoote. 
Foot, nw^ (my) ; Len. uchsit. 
Fox, waaks ; Len. tooaeus. 
Frog, ciaf^w-M« ; Cree ayekis. 
Frost, togh/poh ! Len. ^o/jon ; N. J. 

tuupan ; N. Eng. taquallin. 

Girl, pukquah ; Len. ochquetscli, 
God, mannlUt; Len. maniUo, 
Good, weeee; toattieu; Len. 

Grass, mass-que^uise ; Len. i7ia«- 

^tA;; N. J. muskiikul. 
Grave, wawskowko ; Len. pokawen, 

a hole. 
Green, ahlskaah-tuckqui-a; Len. 

a«A:€n. 
Gum, pook'iocq-inment. 
Guts, walah-kisa-sisk. 

Hall, ahlsinliptoo (aism, stone) ; 

N. J. tidoniila. 
Hair, neeeesquat; Cree to'esta- 

kaya. 
Hand, nt^t i/nte; N. J. nacking. 
Hard, maUkaiu ; Chip, mashka- 

wisBin, it is hard. 
Hare, a, timihawque. 
Hate, to, 7W manninnow. 
Hawk, maJi/squallen, 
Head, neelahammon ; Len. t«'t7, his 

head ; N. J. wAeeZ. 

142. 2 P. PHINTED DEC. 23, 1893. 
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Hear, to, no-oan-iuin; N. J. ni-ln- 

Heart, weafteheu, H. (hie) ; Lcd. 

a' dee. 
Heat, nip(oui)ki*i, from A.]g. nibin. 



Hickory- tree, pieeeun. 
Higli, wha-$a-Tieep-ai-v ; tehpwn- 
mertd, H.;Cbip. iiehpamagad, Uis 

high. 
Hill, lemiiekquiekte ; Lsd. vielemuek- 

Hot, app et-taawj Cree ahaeyaw. 
House, youek-huck ; iaiiaeh, H.; 

Len. teik; Pot. y« hawkin: 
HuebuDd, nupt-*oh!tohl (my). 



r. : 



,- Len. : 



Ice, kahHaggu-^uutz ; Len, m'hoe- 
quami; N. J. hukkootn. 

Joy, 71 « moo yt-tne-teoMi. 
Jump, to, ni-« poiei»ft, I jump; 
Leo. nipoakUeh. 

Kill, lo, nepoUkt-tore ; Alg. root. 

King, talUak; N. J. yuaii*, mas- 
ler, from Len, allokakaiin, lo 
Lave power over another, from 



'Long, quahUnahll! qui; "Lea. gitna, 

quoaaageu. 
have, to, n/vummoi; qwintit«Kli, 

H.; N. Eog. MtsaDinMunMA, 1 

love you. 
Low, taMguah.'quaK'-tii/ Len. 

tachpaehtu. 

Maize, eawl-na-woop. 

Han, wohaeki; naap, H ; Len. 

lenndpi. 
Maple tree, teau>-ite-kt-mt ; Leo. 

Kk\ecla3dm f nj At. 
Marah, na^t/tfuuA .' Len. matgt- 

kuaijti: 
Hocking- l)lrd, akmiltonqha. 
Mat, a, yatetkg. 

Meat, pufoantah (hog'e meat). 
Milk, nao-oo-naek. 
Hole, alemobtehkiM-riiti. 
Honlh, «, nvguolve gaaquoa. 
Moon, atupguonihangii^ ; Len. Ipo- 

eaaivii gitchneh (night BUn). 
Morning, viettkpa U.; from Len. 

gUcltga, day. 
Motbeiv nicque ; Chip, ninge ; K. J. 

Mountain, pomat linike ; pemst- 
UJiaiehk, H. ; from Alg. root 
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Night, toopquow; tuppucku; Len. 

ipoku ; N. J. tipaake. 
No, mattah! Len. matta. 
Nose, nick'kee-u (my) ; Len. 

wHckiwon (his) ; N. J. uikiiko. 

Oak, wee-ieek-emintz ; Len. totsach- 

gak. 
Old, kutt-anai-u ; Cree ketteya- 

tUUf he is old. 
Opossum, Tiah/simini. 
Owl, quoowaant; Chip. Ak>A:o. 
Oysters, kaw-sheh! 
Oyster- shells, tsee-ko-maek. 

Partridge, kittycawndipqua. 

Peas, ^€« wah/sh quUt 

Peace, e-wee-ne-tu; Chip, inatoeiu 

diioin ; N. Eng. aquene. 
Pheasant, uhlqucis eapitz. 
Perch, koshkike nesuc. 
Persimmon-tree, law toacq (see 

"Mints"). 
Pigeon, not Hminisuk. 
Pine-tree, quaat; Len. euwe. 
Point of land, allatnaawampk. 
Pole-cat, tzuckquaakq; N. J. 

Pond, nippies (nip, water). 
Poplar- tree, wee-acut-quack. 
Pretty, tDee-eeat. 

Queen, tallafkesk (see "King"). 

Raccoon, ancuup; Len. espanni; 

N. J. nalutnuun. 
Rain, winieovo; 8okelan, H.; Len. 

sokelangetsch, when it rains ; 

N. J. suuklan. 
Rainbow, quenuck-qtienuck ; N. J. 

immukooen. 
Rattlesnake, eeh/seekq ; Chip. 

jishigwe; N. Eng. iesek. 
Raven, uekquak. 
Red, paquai-u ; N. Eng. msqiii. 
Red-burd, pishqtiiis eep$. 



Religion, Lapp!-pai o-weea ; proba- 
bly "a coming together," from 
Len. lappi'lenin. 

River, pamptuekquah* ; peemtuck, 
H. ; Len. kikhit-tuck ; Chip. pUm, 
to flow. 

Rock, koshcup; Chip, kischeab, a 
perpendicular rock. 

Run, to, un-to mho waiah. 

Salt, tzee-eoose ; Len. aikey. 

Sand, loh!-ki; Len. lekau. 

Sea, mank-nippint ; kittahend, H., 

N. J. kihittuun. 
See, to, naa-m-m; Len. n^iTMTi / 

N. J. nt-naaman. 
Shark, witt-ameek; Len. ameek. 

fish. 
Shallow, tacq-etimpg oh. 
Shame, katt-ak-katU. 
Shoes, meekhiiins ; Pot. moekasina ; 

C. maakiaing. 
Shore, aaumps-a-mu. 
Sick, huntoi-mis8 ; Chip, nm nani- 

^»/i»9, 1 aoi sick. 
Side, pomeeUmpquaL 
Sing, to, nuck-und'Oh ; Len. naehgo- 

homan. 
Sister, older, nimpz ; Chip, nimisae. 
Sister, younger, neighaum ; Chip. 

niahime. 
Sit, to, qui-ahquup. 
Skin, nowaaaium. 
Sky, mooaecaquit ; Len. m^^cAAoi; ; 

N. J. muaheek. 
Sleep, to, nupp; Chip. ntpa. 
Small, lamaiau ; namahchtachu, H. ; 

Chip, maakig. 
Smell, to, 7i« queea-aumun. 
Smoke, niponguot-tai (I smoke) ; 

Chip. 7i»n paahkinatDe. 
Smoke, to smoke a pipe, p^moi. 
Snake, aahquoke; Len. aehgook, 
Snakeroot, pah/acho-hook-quick ; 

Len. bliu-hotlk. 
Snakebite, ahlackok-kaa aipekoke. 
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Snow, gvoono ; gu'no, H.; Leu. 

guhn; N. J. viina. 
Soft, patt-ah-ki-v ; Leo. w'laeka; 

N. J. taakke. 
Bon, nKektguah (ray) ; Leo. guU- 

lall (bis). 
Sorr7. dahgua-a-net (I am Boiry}. 
Sour, Uhet-tevun ; Len. Mftwon. 
Speak, to, n* AiW-otoo* ; N. J. gi- 

Spenr, ne poUete-htk (see " Arrow- 
head "). 

Sou), Ute-tp; Leo. Uehipey. 

Bprlng, the, let-qui no; Len. liguonj 
N. J. $ick-qv.im. 

Spring, «, mod-nip-pgue {nip, 
water). 

Squirrel, moaek-keg ; N. J. ft«w- 

Squirrel, flying, ah/tappaneguet ; 

ground squirfe). muek guittah. 
Stand, to, dogh-kineh ; Len. paeh- 

tutqtiin. 
Star, pomnolaiugae ; Pot. pamnn*. 

Stone, a, kaictcup (see " Bock "). 

Slrnlgllt, leToal-la/l'-quol. 

Strike, to, ne pack-come ; Len. po- 

pachgait'damen, to strike dead. 
Strong, miitki-ii ; Cree maika- 



This, that, tt^u-kan-nah ; Len. 

Thou, kte; Len. kt. 
Thunder, avahl-ihtiek; Len. pti- 
hakqwa. It tbundera ; N. J. 

Tobacco, oh'puequt ; N. Eng. fweit. 

To-day, taapaagvp. 

Toe, nM;a.|M-«;uattumpt (my) 

(= my foot, ik* it). 
Tomorrow, aUappahteee. 
Tongue, neeannpie-ah/ (my) ; Len. 

le'Hano (lita). 
Tooth, Jitepul-tumpi (my) ; Leo. 

w'ipit (liiB) ; N. J. uipiitiL 
Tree, petukgae ; pavk, H.; Chip. 

Truth, ko-olam ; Len. teifce, trne ; 

(Mtlam, true. 
Turkey, pahlguvn ; Len. Moeti / 

N. J. Uehikuurta. 
Turkey -buzzard, tnoh yjatu. 

Ugly, matiU (= bad). 

Valley, gualliguawkimiiek ; peeh- 
techkamikat, H.; Len. paektajeek. 
Vine, a, maiiav) eominaminlM. 
Viper, apo-la*i-uet-a. 



Walnut 



!, ah.'tin-ni-minit (from 
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Wild goose, qualiaw-quunt, 

WindiDg, apaas sue-iucqtU, 

Winter, pooponu ; iluppoon, H. ; C. 
pipon ; N. Eng. popon. 

Wife, nee-eeiwah! (lit. "my wo- 
man*'). 

Wise, wee-sauce. 

Woman, acquahique ; aqudhoa^, 
H. ; Len. oeUqueu, 

Wood, meeh-thiz ; miclisez, H.; 
Len. minschi; Pot. musses. 



Woods, pamp tuek-koisk; Len. 
tekene; Sh. teikou. 

Year, a, nuquolacutquomai (see 

"Month"). 
Yes, a^amch! 
Yesterday, holacquow. 
Yellow, wee-sa-way-u ; Len. msa- 

toeu. 
You, kee (= thou). 
Young, laimaisu (see "Small "). 



1. 


nukquit. 


18, 


ahtZ'toah. 


2, 


na-etz. 


19, 


ahtz-passa, eonque. 


8. 


nis (whu). 


20. 


nee-esmittah. 


4, 


yaguh {whu). 


21, 


fuequa-nichquU. 


5, 


nup-pai-a. 


80. 


su-pookS'kay, 


6, 


noquttah. 


40. 


yowpookay. 


7, 


myyay-wah. 


50, 


Huppaye pooiquah. 


8, 


tzah. 


60. 


tiequttah-e poosquah. 


0. 


passa-canque. 


70. 


mayahwa-e poosqucth. 


10. 


millahf 


80, 


tzaw^e poosquah. 


11, 


ahUzickquU. 


90, 


passaconquee poosquah. 


13, 


ahtz-naeez. 


100, 


weeniba kissana. 


18, 


ahiz-whus. 


200, 


neesa kissana. 


14, 


ahiz-yaugh 


300, 


nuisswa kissana. 


15, 


ahtzup-pay-ah. 


400, 


yoU'Wah! kissana. 


16, 


ahtzaquutah. 


500, 


nuppaia taslutkissana. 


17, 


ahtz mayatoay. 


1000, 


mtUtah-taska kissana. 



Second Addition to the Knowledge of the Batrachia and Reptilia of 

Costa Rica, 

' By E. D. Cope, 



{Read before the American Philosophical Society, November 17, 1S93.) 

The present paper is a second supplement to a memoir on the Batrachia 
and Reptilia of Costa Rica, published by myself, in the Journal of the 
Academy of Natural Sciences of Philadelphia, for 1875, p. 93. The first 
supplement is a brief one, and was published in the Proceedings of the 
American Philosophical Society, 1879, p. 271. The whole number of spe- 
cies enumerated up to the latter date was one hundred and thirty-three. 

The present supplement is based on material which I have received from 
my friend, Mr. George E. Cherrie, who is an officer of the Museo 
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Naclonitl, or Sna Jos^. TlilBmat«rIaldiffersfrom that described In former 
papers in tbe fact that it was maial^r obtained on the PaclQc slope of tbe 
country,* while the latter was collected on the Atlantic slope and on tbe 
central plateau. In tbe enumeration which fnllowa, tt|e localities are 
mentioned in greater detail. The total number of species sent by Mr. 
Cherrie is tbirty-three, of which sixteen areaddltionsto tbe fkunanf Cosia 
Rica, and nine are new to science. I hope to be able to figure these spe- 
cies at an earlj day. 

BATRACHIA. 
Ubodbla.. 
Haftoolossa pBBasicAUDA, gen. et ap. nov. 

Ohar. gen. — Group of Thoriinae. which includes Thorius Cope and 
Typblotritont Siejneger ; hence the vertebrae are opisthoccelons and the 
carpus and tarsus not ossified. Tongue adherent Id front and by tbe mid- 
dle. Digits not distinct, 4-9. 

This genus is of much Interest as the first oae discoyered in Tropical 
America in which the tongue is not boletold in form. It seema also that 
the relation of this form of the western coast to those of the east coast 
in this group is the same In Coata Rica as that which prevails in North 
America. It ia well known that no apecies of aalamander, with a bole- 
told tongue, is found on the Pacific coast of North America. 

Char, tpecif. — Form slender, limbs very small. Length of tall equals 
that of tbe body without the head. Length of head contained in that of 
the body to the vent, seven and a half times ; the width less than the 
length. A gular and nineteen costal folds, tbe latter not very diatinct. 
Fore and hind limba each equal to Ihrev intercostal spaces. Digits indi- 
cated by e in argi nations of the fool border. Vomerine teeth In two moder- 
ately arched transverse series, not produced posteriorly on ihemlddleline, 
lience well separated from the rather wide single patch of parasphenoid 
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Mexico and Central America, the Thorius penncUulm Cope, and the two 
species of (Edipina (Opheobatrachus). Besides the generic characters, it 
diflfers from the latter in the shorter and compressed tail, etc. From the 
former it differs in the larger number of costal folds, smaller nostril, and 
in coloration, etc. The single specimen was found at Palma, and is 
No. 293 of the collection. 

(Edipus varieoatus Gray. From Buenos Ay res, No. 301. 

Salientia. 

BuFO MARiNus L. Lagarto, Nos. 342. 345 ; Buenos Ay res, Nos. 305-312. 
BuFO HiBMATiTicus Copc Bucuos Ayrcs, 310 ; Rio Grande, 366. 
Htla oabbii Cope. Buenos Ay res. 306, 309 ; Lagarto, 375. 
Hyla nigbipbs Cope. Buenos Ayres, 311. 

LiOHTLA RANOiDRS Copc. LttkodyUs ranoides Cope. Proceeds, Amer. 
Philos. Soc., 1885, p. 275. 

This species differs from the L, rugulota Cope (Proceeds, Amer. 
Philos. Sac , 1869, p. 160) in its more elongate muzzle and in the 
smaller and differently shaped tympanic membrane. In the L, rugu- 
losa the membranum tympani is round, and is about equal to the eye ; 
while in the L. ranoides it is a yertical oval of about half the same diame- 
ter. The belly of the L. ranoides is free from rugosities. 

Three specimens of this species are in the collection, and they are very 
dissimilar in coloration, and neither of them resembles the type. They 
may be arranged thus. 

I. Light gray ; no dorsal stripe or iuterocular cross-band. No. 333, near 
Buenos Ayres. 
II. Dark brown, a light ioterorbital crossband, and black W-shaped 
mark on interscapular region. No dorsal stripe. Type from Nica- 
ragua. No. 14,179, U. S. National Museum. 

IIL Dark brown, with a pale, narrow dorsal line, and pale interocular 
cross- band. No. 288, Terraba. 

IV. Dark brown above with a broad pale dorsal stripe, as wide as the 
internareal space. No interocular cross- band. No. 304, Buenos 
Ayres. 

These specimens agree in having four dark spots on the upper lip, of 
which the anterior is below the nostril ; in the legs being marked with 
a few dark-brown cross-bands ; and in the femur being obscurely mar- 
bled behind. The vomerine teeth are close together, entirely within the 
interior border of the internal narcs, and much posterior to the latter. In 
No. 304 the dorsal integument displays a fold from cranium to sacrum on 
each side of the wide dorsal stripe ; on the external side of each of these 
anteriorly three short folds extend upwards and backwards from the 
orbit. 

No. 288 is a female, and resembles in color the LUhodyies melanostictus 
Cope (Journal Phila, Acad,, 1875, p. 109), which is from alpine 



CopB.] 



33G 



[Not. IT. 



Coala Rica. That specie*, however, has no dij^tal vebs, ftod the tf m- 
P&dIc membrane is only half as large, its tTanaverae diameter being only ft 
quarter uf that of the eye flMure. Ti)e vnmeilne teeth also are not bo 
close together. Specimen No. 38S is ■ female, and iedislended wiiheggs. 
There are no ttat^a or dernml folds. In No. 833 there are traces of the 
folds. Dr. Boulenger (Catal. Balr. Sul. BriL Mat., Bd. 11, p. 201) 
describes a species of Liohyla under the name of Bglodet patmattu, 
although he places under it as ayoonymous the older names of Ligla 
( LiohgUi') guentherii Kafatale'io and L. rugulota Cope. The size of the 
tympanum, and length uf hiod limb are Indcflaltely described, hut the 
back aod sides arc said to be tubercular, which is not the case in this 
species. Mr. Boulcnger also states, rather indellDUely, that the toes of 
bis S palmatiti are "ooe third nebbed." The palmation in L. rajtoidtt 
extends to the extremity of the metatarsals. This is one-third the length 
of the first and second digits, but much less than a third the length of the 
other digiis. 
The eggs of this species are of extraordinary size, equaliag large peai. 

LlTBODYTES FLORULKNTUS, Sp. nov. 

In introducing a new species of Central American Lllhodyies. it is 
necessary to point out clearly the distinctive features of those already 
known. I confine my atieniion at present to the species with plain 
frontoparietal bones, and therefore omit furtiier reference 10 the L. ptt- 
tltului, L. megaeepkalttt and L. galoiui, where there is a crest along the 
superolateral angle of the skull. The other species differ as follows : 

I. Heel not reaching the muzile. 
Vomerine patches widely sepamlcd ; digital dilatations large ; colors 

plain L. diatttma Cope. 

Vomerine patches close together ; digital dilatations small; ct>lorB nirie- 

gaied L. florulcatu* Cope. 
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tine ridges. They are also as far as their own diameter witliin the antero- 
posterior line of the internal nares. The ostia pharyngea are narrow slits 
about as long as the nares. The tympanic drum is destroyed, but the 
space for it is a vertical oval, with about half the anteroposterior diameter 
of the orbit. The heel of the extended hind limb reaches the anterior 
border of the orbit. The extremital dilatations are very small. There is 
a rather large oval internal or prehallucal tubercle which is entirely ses- 
sile ; there is a small external tubercle. There are two palmar tubercles, 
and those of the anterior digits are distinct but flat ; those of the posterior 
digits are less distinct. The integuments of the inferior and concealed 
surfaces are smooth ; on that of the back a few small tubercles are pres- 
ent. 

The color of the upper surfaces is gray dusted with blackish. The in- 
ferior or posterior surface of the hind legs is black, and this color is con- 
tinuous with dark-gray cross- bands which cross the superior faces of the 
tibia and femur, four over each. The spaces between these cross-bands 
are scarlet. The posterior part of the sides and anterior part of the abdo- 
men is blackish to brownish, with crimson and orange spots of various 
sizes and shapes, the largest in the groin. Three cross-bands on upper side 
of foot, and three across forearm. Coloration of head unknown. 

MecLSurementa. 

Total length of head and body 35 

Length of head to posterior line of tympanum 12.5 

Width of head at posterior line of tympanum 15 

Interorbital width 8.5 

Length of fore limb 20 

Length of fore foot 9 

Length of hind limb from groin 51 

Length of hind foot 24 

Length of tarsus 9 

The only specimen of this handsome species contained in the collection 
is from Boruca, and is No. 327. 

LiTHODYTES KHODOPis Cope, Proceeds, Acad. Phila., 1866, p. 323 ; Pro- 
ceeds. Amer. Philos. Soc, 1869, p. 160. Bylodes sailed Gunther, Pro- 
ceeds. Zool. Sac, London, 1868, 487, PI. 38, Fig. 3. Lithodytes podici- 
ferus Cope, Journal Acad. Phila., 1875, p. 107, PI. 23, Fig. 9. L. hahe- 
natus Cope, I. c, p. 109, L. murieinus Cope, I. c, p. 108, PI. 23, Fig. 
13. 

After full comparison of the material at my disposal, I strongly suspect 
that all the forms described above as distinct species are simply 
varieties of a single variable one. In some young individuals the vomerine 
series of teeth appear more transverse, as in the individual called muri- 
einus. In such small individuals, the pigment is apt to be brilliant. In 
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tlie present collectioa & smnll apecimen of onlj 13 mm. In length has tbe 
enlire superior surfaces of a bright violet, us la the specimen called mari- 
cinus ; but it presents do structuraldiEfereDcefrom the form habeDatus,«nd 
amnll examples of the form podicirerus. From Buenos Ayres ; No. 881. 

HVLODES STBJMEGBBIANDS, Sp. DOT. 

Muzzle flat, cantbus rOHtralis distinct, coDCSTe, extremely little promU 
neut. Nostril near the extremity and as far anterior to the eje as the 
lODg diameter of the eye slit. This latter dlmensloa equals the diameter 
of the nearly round (yrapanic membrane. Integument of head smooth ; 
that of back with a delicate median fold, and a fold on each side which 
diverges at the scapular region and extends to the orbit. Parallel to the 
laterodorsal fold is a dorsolateral fold on each side which terminates an- 
teriorly near to the oblique fold just mentioned. Between these folds the 
Integument is tubercular. Sides and belly roughened wilh small tuber- 
cles ; breast and throat smooth. Tongue longer than wide, pyriforni, 
scarcely notched. Vomerine teeth In two faPCiclea well beliind the cho- 
ans, and farther apart than each one ia within tlie longitudinal line of 
the internal border of the nares. The heel of the extended hind limh 
reaches the anterior border of the orbit. Width of bead 2 3 times in 
length of bead and body. Digital enlargemenls aniall. 

Color above a dark bistre brown, with a pink band extending on eiicb 
side Irom the eye to the sacrum, passing above the tympanic membrane. 
Posterior limbs blackish brown, except llie inferior side of tlfc femora, 
which are a lighter brown. Fote limbs pink with brown cross-bands. 
Belly dirty white, the breast and tliroat densely dusted with brown. 
Head uniform blackish brown, with the exception that on the edge oF Ihc 
upper lip there are three pairs of pale vertical bars which represent the 
borders of three lip-spots. 
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and wider, and the tympanic disc is only two-thirds the eye diameter. 
Finally, the series of vomerine teeth are more transversely extended. 

This species is dedicated to Dr. Leonard Stejneger, the distinguished 
zoologist now in charge of the herpetological department of the U. 8. 
National Museum, Washington. It is from Palmar ; coll. No. 295. 

LePTODACTYLUS QUADRIVITTATU8, Sp. nOV. 

Form lanceolate ; muzzle narrow and prominent, nostril a little nearer the 
orbit than the extremity of the muzzle, but further from the orbit than the 
diameter of the latter. Extended hind limb reaching the anterior orbital 
border with the heel. Interorbital space wider than eyelid. 8kin smooth 
except some warts about the scapular region. Two stout glandular ridges 
on each side of the vertebral median line. A discoidal abdominal fold. 
Subdigital tubercles well developed ; ungual phalanges not dilated. A 
distinct oval internal metatarsal tubercle. 

The vomerine teeth are in two arched series which extend outwards to 
the line of the external border of the choanal, and approach close together 
on the median line. The choante are large and about equal the ostia 
pharyngea. Tympanic disc a horizontal oval, its long diameter equal two- 
thirds that of the eye. Tongue a wide longitudinal oval, openly notched 
behind. 

The ground color above and on the sides is gray, which is marked above 
with four longitudinal black bands. The two median of these are wider 
and commence at the end of the muzzle, and extend to the extremity of 
the urostyle. They expand above and over the eyelids. The lateral 
bands commence narrow at the orbits, and widen on the sides, extending 
to the groin. The median dorsal band of the ground color is paler than 
the rest of the ground, and has a pinkish tinge, which is probably more 
distinct in life, judging from traces of pink near the orbit. The side of 
the head is black to and including the tympanic disc ; excepting a 
pale stripe which passes below the eye to the lower border of the tym- 
panic disc. It is crossed by two or three black lines which descend from 
the eye to the black lip. A pale crescent in front of tympanic disc. A pale 
line extends upwards and forwards from the groin on the side. The 
limbs arc all cross banded, except the tibia, whose upper surface displays an 
irregular, wide, longitudinal band, which is a marked peculiarity. Pos- 
terior face of femur bounded below by a pale line, which is bordered 
above by a brown band. Tibia uncolored, foot brown, below. 

Meoiurements. 

MM. 

Length of head and body IH 

Length of head to line of posterior edge of tympana 14 

Width of head at line of posterior edge of tympana 15 

Length of anterior limb from axilla 18 

Length of anterior foot 8 
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Meaiuretnenli. tat. 

Length of posterior Kmb 6S 

Length of poeterior foot 81 

Length of tarsus 12 

From BiienoB Ayres ; No. 865. 

This Bpeciea is allied to tlie L. labMit Cope And the L. longiretlrit 
Blgr. ; the former Mexican, the latter Brazlliao. lo the latter the denti- 
tion and form of bead are similar i hut the front is narrower (h&n theeye- 
lid. tbe hind legs are longer (the heel reaching tbe end of the muEzle), 
and there are but two dorsal glandular fulds. The length of the limb* ii 
tsin L.laliialii, but the series of vomerine tcelb are further eilendpdont. 
wards, llie niuzieleis longer 1 and tbcKlandutar tubercles of the gniin of the 
L. labinlu are wanting. The original description of the latter Rpccies was 
taken from young Individuals, and includes the statement that the spe^ 
cies has no discoidal abdominal fold. This is a mistake ; the fold is pre«- 



Atblopus vakiub Stannios. 

Not. 293-208. Palmar. 
Dehdrob&tks tinctoriub Wagl., subap. auratub Gird. 

Nos. 290, 809. 370, 871, from Palmar. No. 889 from Talamanca is Elm- 
ilar, but Ibe pate cross-bands both above and below are much wider, 
much reducing the area of Ibe black ground color. 

Subspecies vittatcb, nova. In ibis color form the ground is black 
everywhere, and ibc only marks are a pale stripe on each side, wblch 
passes from above the groin above tbo extremities of the diapophvses of 
tbe venebDi'p on Ibe upper eyelids, and joins its mate on the end of the 
muzzle. This furm has tiie lateral stripes of the D. lalamanem, but resem- 
bles il in no other respect. The second Auger equals or is longer Iban the 




189S.] 341 [Cope. 

are especially conspicuous on the sides of the body and tail. On the lat- 
ter they are arranged in transverse rows. Fore legs blackish with pale 
variegations ; hind legs blackish. The black lateral band extends to the 
end of the muzzle, and a less regular one extends from the orbit to the 
humerus. Head above pale brown. Fourth, the tail is compressed ; in 
M. assaia the section is round. 

Meantrements, 

Total len gth 56 

Length of head and body 23.5 

Length to axilla 11 

Length of fore limb 7 

Length of hind limb 10 

Palmar ; No. 292. This species, the second one of the genus found in 
America, is dedicated to Mr. George K. Cherrie, the well-known zo51o- 
gist of San Jos^, who has added much to our knowledge of the life of 
Costa Rica. 

Gtmnophthalmus LiEviCAUDUs Copc. 7Vetioscmcu9 IcBvieaudui Cope. 
Epaphelus sumiehrastii Cope. Oymnopthalmiu sumichrastii Boulen- 
ger. 

No. 287, Terraba. 

Amiya QUADRiLiNBATA Hallow. (^CnemidophoTus), A. gahhiana Cope, 
Joum, Acad, Phila., 1875, p. 117, PI. 28, Fig. 3. 

Why Boulenger regards this lizard as identical with the A. undulata 
is difficult to understand. The difierences are numerous, that in the form 
and size 6f the gular scales being especially marked. The species was 
characterized by Hallowell from small individuals ; the present collection 
contains one (No. 379) which measures (with tall) 205 mm., which equals 
the types of A. gahhiana, 

Nos. 308, 313, 822-324, Buenos Ayres ; 878, Lagarto ; 379, Boca Sacate. 

I have before me flAeen specimens of A, undulata, and find that ten of 
these have three supraorbital plates and four have four. In none of them 
are the gular scales so small as in the A. quadrilineata. The specimens 
are from various localities between middle Vera Cruz and Guatemala in- 
clusive. 

Amita festxva Licht. 
Boruca, No. 825 ; one specimen. 

Amiva leptophrys, sp. nov. 

Abdominal plates in eight rows, those of the external row as large as 
those of the next row. Keels of caudal scales forming straight lines. 
Gular scales larger in several longitudinal rows, the two median especially 
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ealarged. One row of seTAn very large scnles on the mesoptjrchlum. 
Anal scuta coDBJsliag of two large medians BDirounded by aumeroas 
smaller scalea, separated by several rows from the vent. Femora with 
only three rows over the dislsl fourth of the length ; within this point 
droall rows separate the plates from the femoral pores ; the latter twenlj- 
four in number. Tibial plates in three rows, thoss of the Internal very 
small ; no heel spurs. The heel of the exiended hind limb reacbes the 
elbow. Five large labials to below tbe orbit. Oae postnasal and one 
large loreal longer than blgb. Two preoculars, wide and keeled at tbeir 
middle. A preoculo- loreal resting on the labials. Six inferior labials sod 
six iofralabials, the last small. TLree supraorbllals ; first and second 
longer than wide, Ihe third long as wide. Two parietals on each side: 
Ihe iDterparietal separated from them and Ihe frontoparietals by small 
scales. 

Color brown above and olivaceous below. On the line where the back 
passes into the side, a series of dark-bruwn spoU siluaied close together, 
and preeealing angles upwards and downwards. There are about a douo 
between the );roin and tbe scapular region, and a series of indistinct pale 
spots is seen between their inferior apices. From their superior apicM, 
narrow and indistinct dark-brown lines cross the back, sometimes alterna- 
ting with each other on the median line. 

Meaturementi. 

MM. 

Length to extremity of tail 837 

Length to vent 103 

Length to axilla 37 

Length to posterior border of ear <axial} 25 

Length of fore leg 42 

Length of fore foot 19 

Length of hind leg 88 




1893.] 343 [Cope. 

bcsus Cope, and in some respects differs from both. Whether there is one 
variable species or not, more abundant material is pecessarj to decide. 

Ctenosaura, sp. young, Nos. 376, 377. 
Iguana tuberculata, L., No. 378. 

AnOLIS L0NGIPE8, Sp. UOV. 

Size of A. biporcatus ; head short, wide ; limbs long, the posterior when 
extended reaching the end of the nose. Tail cyliudric, covered with scales 
of equal size, which are freely keeled above and below. Tibia equal 
length of head to auricular meatus, and longer than length to occiput. 
Scales of body of medium size, subequal, those of belly imbricate and 
keeled ; those of back not imbricate and smooth. Occipital plate rather 
smaller than the large auricular meatus, and separated by two rows of 
scales from supraorbital rows. The latter are separated from each other 
by two rows of scales. Frontal ridges well defined, and separated from 
each other by five and six rows. Five loreal rows and six supraorbhal 
rows, the latter diminishing in size gradually outwards. Scales of limbs 
keeled. Scales of top of head, including supraorbitals, with a single keel. 
Tail elongate. 

Color brown above, dirty white below. A dark -brown band originates 
on each side of the occiput, and extends continuously on the basal part of 
the tail. On the body a delicate brown line extends above and parallel to 
it. A dark- brown cross band between orbits, and a dark-brown chevron 
with the angle pointing backwards on the prefrontal concavity. Four 
broad dark cross-bands across lips ; limbs indistinctly cross-banded. 

Measurements, mh. 

Total length 245 

Length to vent 83 

Length to axilla 40 

Length to auricular meatus posteriorly 23 

Width at auricular meatus posteriorly 16 

Length of fore limb 39 

Length of fore foot 17 

Length of hind limb (to acetabulum) 80 

Length of hind foot 34 

Palmar, No. 343, adult ; No. 299, Boruca, young. 

The small size of the fan in No. 343 indicates that it is a female ; it is 
much better developed in the young. No. 299, which is quite small. In 
the young, the scales of the head are not keeled, and the keels of the ad- 
dominal scales are less distinct. The color is a bright yellow, with a broad 
brown band surrounding the head abdve and below at the orbit, and 
another capping the nose and chin, the loreal region remaining yel- 
low. The yellow cross-band on the chin which separates these two areas 
leaves a visible trace on the adult. 
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Tlib BpccieB is allied to tbe A. bramfordii Cope, whlclt has been foaod 
BO far in Nicaragaa ooly. Tlio A. brantfordU was deBcribed from a apoci- 
men about half the size of tbe lype of A. longipei, but of vary ilmllar 
proportions. In variouB details of structure tbey are similar, bnt In tbe 
A. hranffordii the Bcales of tbe heiid and betlj are sinootb, and tbe latter 
are longer than the dorsal scales. The latter are quite amall, which can- 
not be said of those of tbe A. iongipa. Filially the coloration la rery dif. 
fereot. The afBoities of A. longipei to A. eapUo Pet. are not distanl. Id 
the latter species tbe bead la Btill shorter and wider, and it is covered above 
and on tbe sides with larger and fewer scales, which are wlthoat keels. 

ANOLIS IHTBBMEDinS PeteN. 

San Josj, No. 333. 
Anolib tbochiIjUB Cope. 

Palmar, 319 ; Slerpe, 383, 381 ; locT 391. No. 381 is a male with ver; 
large fun. There iB a lrac« of carinatlon on the median dorsal acaleit, and 
the tail is compressed, and the median superior row of scales form ■ 
rather prominent serrate outline. 

Babclibcus viTTATtjs "Wlegm. From Slerpe. 

Ophidia. 
CoLOBOSNATHOB HOPPUANHiT Peters. 

San Joai, No. 347. 
Rdadikaa iokita Cope. 

Boruca. No. 348. This specimen differs from the type in having only 
one preocular plate, and In having the angle of the third superior labial 
plate enter the orbit. The flrst-mentloned character was variable in the 
iiicil.nB 
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of the rostral plale. Rostral plate a little visible from above ; internasals 
subquadrate ; frontal about as wide at middle as each superciliary, and a 
little shorter than the parietals. Loreal longer than high ; one preocular, 
which does not reach the frontal. Two post oculars, the superior the 
longer, and half bounded posteriorly by the parietal. Temporals, 2-2, 
the anterior elongate. Superior labials nine, fourth, fifth and sixih in 
orbit ; all longer than high, except the second, which is quadrate, and the 
seventh, which is subtriangular. The eighth is much the longest. Infe- 
rior labials ten ; geneials long, the posterior the longer. Gastrosteges 155 ; 
anal 1-1 ; urosteges 145. 

Color above, brown ; below, cream color. Small rusty spots appear on 
the sides throughout the length, at intervals of two scales, on the fourth 
or fourth and fifth rows ; and they are bounded posteriorly by a 
small deep brown spot. From the middle of the body posteriorly, the 
first three rows of scales are paler than those above them, and the third 
row carries a small blacit spot on each scale. The»e spots become conflu- 
ent into a narrow stripe, which is distinct on the posterior fourth of the 
body and on the side of the tail. The scales of one and two rows above 
this stripe are paler than those of the median dorsal region. Head uni- 
form brown, upper lip and below uniform yellowish. 

Total length 815 mm.; total length of tail 352 mm.; length of head to 
canthus oris, 20 mm.; interorbital width 8 mm. 

Boruca. No. 336, adult ; Buenos Ayres, No. 836, young. In the young, 
the anterior half of the body presents the cross-bars characteristic of the 
young of this genus. On the posterior half the cross bars are broken up 
into a series of small dark spots on each side, and a narrow longitudinal 
lateral stripe below them, as has been already shown to exist in the adult. 

Stnchalinus corallioides, gen. et sp. nov. 

Char. gen. — Teeth equal, smooth. Scales with two terminal fossae. 
Body compressed, gastrosteges sharply angulated near extremities ; head 
distinct. Pupil round. Anal plate entire ; subcaudals in two rows. 
Cephalic plates normal except that the nasals and loreal are fused into a 
single, elongate plate. 

In this genus we have apparently a colubrine snake of arboreal habits, 
which has assumed a boseform cliaracter rather than that characteristic of 
the tree-snakes proper. In the thin scales and fusion of lateral head 
plates we have a resemblance to the little known genus, Amastridium, but 
that form is of entirely terrestrial habit. 

Char, specif. — This snake has at first sight considerable resemblance to 
some of the color varieties of the tree boa, Corallus hortulanus. In its 
color tints and patterns it also resembles the Spilotes lunulatus m. The 
body and tail assume a coiled attitude in spirits like tlie species of Coral, 
lus, and the sharp angles of the gastrosteges show that the habits are 
similar. 

Scales in twenty- three rows, the first and several median composed of 
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ihe largest scales. Tbree or four medlaa rows ntiDlly keoled od tbe poa- 
lerior tbree-founhs the length of the body. Unule Bnbtniocftte ; eye 
large, its horizoDiuI diameter equal the distance from its anterior border 
to the posterior border of the rostral plate. Rostral plate slightly visible 
from above ; iDteraBsals subquadrate ; prefroDtalg wider ttian long. 
Frunlat shorter than supercjliurjes, with concave lateral borders i as wide 
at the middle as a superciliary. Farielals ns wide as long, and regularly 
rounded iu posterior outline. Nasal part of the nasoloreal plate with the 
superior and inferior borders parallel ; the superior border posterior to the 
nasal part, sloping downwards <o a subacute angle with the inferior bor- 
der, which is in contact with the wide preocular. Tbe latter barely 
reaches tbel'rontalon one side, and tails to do so on the other. Postoculars 
two, the superior larger and half bounded posteriorly by the parietal. 
Temporals 2-3 ; the inlcrior anterior temporal In contact behind with the 
parietal. Superior labials eight, the last very long on both sides, and 
probably consisting of two plates fnsed. Fourth, fifth and siith plates 
bounding orbit, tbe seventh a honzontally placed parallelogfam. Infe- 
rior labials 12-13, much divided anteriorly, the posterior six all longer 
than deep. Oeneials elongate, the posterior pair longer. Qastrosteges 
aoe ; anal 1 ; urosieges 131. Total length 450 mm. ; length of tail 125 
mm. ; length of bead to rictus oris 20 mm. 

The ground color of the upper surfaces of this snake is a rich yellowish 
brown. On the narrow dorsal region is a median series of parallelogram- 
mic spots of an irou-rust color, each of which has a small blackish spot 
at its anterior extremity. On the sides are wide vertical spots of iron rnat 
color, which are of equal width with the length of tbe dursa! spots, aud 
which sometimes coincide with tbe latter, forming with them broad cross- 
bands. The chin and tbrout are cream-colored, but this color becomes 
clouded, first wiih light, ilien with darker brown, and then with rusty 
red with blackish B[>ecks, till the middle Itncof theabdomen posteriorly is 
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Si BON SEPTENTRIONALE KeaO., BUbsp. RUBRICATUM. 

No. 846, from Boca Mala, represents a form of this species to which sub- 
specific rank may be at least accorded. If additional specimens confirm the 
characters it may even rank as a species. A decision cannot now be 
reached, as only a single specimen has been sent by Mr. Cherrie. 

In this form the body is robust, and the head is not separated by a nar- 
row neck, although the temporal region is somewhat swollen. The muz- 
zle is short, and there are eight superior labials, of which the fourth and 
fifth enter the orbit. Oculars, 2-3, the lower preocular, labial. Twenty- 
three rows of scales. Five undivided scuta posterior to the vent. The 
color of the dorsal regions is bright red ; of the inferior regions, light 
salmon color dusted with brown. There are sixty-one transversely oval 
black spots on the back, which cover twelve rows of scales transversely, 
and two and a half to three and a half rows longitudinally. Small black 
spots alternate with them on the third row of scales ; and a less definite 
row of smaller spots alternate with these on the second and third rows. 
A black band extends from the eye to the last labial plate, and behind and 
above it a parallel black band extends from the parietal plate. The ex- 
tremities of these bands are fused with the first dorsal spot, the interspaces 
being red. Superior labials red, with a black spot in the centre of each 
plate. Inferior labials black spotted. Top of head dark brown, bordered 
posteriorly on outline of parietal plates by a red crescent. This is bordered 
posteriorly by a black crescent, and is traversed by a median black 
stripe which connects the dark brown of the vertex with the anterior four 
black dorsal spots Tail blackish red, spotted above. Total length, 660 
mm. ; of tail, 133 mm. 

I have seen the Mexican Sibon septentrionale living, and the ground 
color is light brown, and not red. The color pattern of the form rubrica- 
urn is peculiar about the head, but in other respects it resembles individ- 
uals ot the S. septentrionale which have numerous dorsal spots. 

OXTBELIS ACUMINATA Wicd. 

Terraba, No. 289 ; No. 385 without locality. 

Elaps nioroclnctus Girard. 
Buenos Ayres, No. 341 ; Boruca, No. 329. 

Summary, 

No. OF New 

Sfbcibs. Species. 

Urodela 2 1 

Salientia 10 3 

Lacertilia 12 3 

Ophidia 9 2 

Totals 33 9 
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Stated Meeting, November S, 189S. 



Secretary, Dr. Danikl G. Brii«ton, in the Chair. 

Correepondenco waa submitted as follows : 

Letters of acceptance of membership were received from 
(2221) Dr. Samuel A. Green, Boston, Mass.; (2222) Dr. John 
(i. Morris, Baltimore, Md.; (2224) Prof. J. M. Hoppin, New 
Haven, Conn. 

A letter of reeignation was received from Hon. Joseph Al- 
lison, Philadelphia, and on motion the resignation was ac- 
cepted. 

The following were placed on the Proceedings exchange 
list: Soci^tiS Scientifique du Chili, Santiago de Chili; Oberlin 
College Library, Oberlin, Ohio; Texas Academy of Science, 
Austin, Texas; Enoch Pratt Free Library, Baltimore, Md. 
Institute of Jamaica, Kingston, Jamaica ; Journal of the U. S, 
Artillery, Fortress Monroe, Va.; Rassegna delle Scienze Geo- 
logiche, Rome, Italy; Royal Microscopical Society, London, 
England ; University of the State of Miesouri, Columbia, Mo. 
Observatorio Meteor ologico-Magneiico Central, Mexico, Mex. 
State Historical Society, Lincoln, Neb. ; Faculty des Sciences, 
M^M-willcs Fran<^e: Socj.'l.^ I'liv--.- .■M..lli.:[ii:LtiMiie. K 
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ical Society of America, Eochester, N. Y.; Indian Rights' As- 
sociation, Messrs. MacCalla & Co., Philadelphia ; Department of 
State, Bureau of Education, Washington, D. C; Dr. John 
Mallett, University of Virginia; Agricultural Experiment 
Stations, Orono, Me., Providence, R. I., Raleigh, N. C; 
Board of Education of School District No. 1, Denver, Colo.; 
Sociedad Mexicana de Historia Natural, Messrs. Jos^ G. Agui- 
lera y Ezequiel Ordonez, Mexico, Mexico. 

The following deaths were announced : Dr. C. Leemans, Lei- 
den, October 14, 1893, aet. 8-t ; Furman Sheppard, Philadelphia, 
November 3, 1893 (b. November 21, 1823). 

On motion, the President was authorized to appoint a suit- 
able person to prepare the usual obituary notice of the latter. 

Prof L. M, Haupt made some remarks on the proposed At- 
lantic Coast Ship Canal.' He advocated the canal which is to 
connect the waters of the Delaware river with those of New 
York harbor. Such a canal, he said, would reduce the dis- 
tance by water to the coal fields from New York city. As 
there are over 6,000,000 tons of coal consumed annually in 
New York alone, the saving in this item would be not less 
than $3,000,000, which is the interest cJf $50,000,000, or about 
four times the estimated cost of the work. The canal would ap- 
pear to be needed by the ports of both New York and Philadel- 
phia. The commerce of Philadelphia especially would be 
greatly stimulated by such a water-way. Cheap transporta- 
tion was the basis of his remarks. What was advocated is the 
construction of a deep draught canal. It would be quite as 
practicable to ship freight by this canal as it is by railways, 
and quite as economical and rapid. 

Prof. Haupt then detailed the operations of the great canals 
of the world. Leaving the Suez and Nicaragua canals out of 
the question, be said no canal accomplishes such a great sav- 
ing as this one would. 

A resolution read in the Senate by Senator Higgins was 
then quoted by Prof. Haupt, asking that the Secretary of 
War be " authorized and directed to cause a survey and exam- 
ination to be made, at the earliest practicable time, for the lo- 
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cation of a ship canal from Philadelphia acrose Xew Jersey to 
New York Bay." 

With these water-ways open, it would be of great advantage 
to the United States in war time. Except in an exceedingly 
severe winter the canal could be kept open by running ice- 
boats. 

The following resolution, offered by Dr. J. Cheston Morris, 
was unanimously adopted : 

That Pror. Haupt's proposition for a ship canal between New York and 
Cliesapeake Baj be referred to Council for coosideraiioa and recotnmen. 
dfttiOD of such action. If any, as it may deem advisable for the Society. 

Dr. Brintoo made some remarks upon a Nanticoke Indian 
Vocabulary compiled for Pref=ident Jefferson in 1792, in the 
possession of the Society, dilating upon its value as the only 
surviving relic of that language. On motion of Mr. Smyth, 
Dr. Brinton was requested to edit and prepare the same for 
publication in the Society's Proceedings. 

Prof. Cope presented a paper for the Proceedings on a new 
genus Tomiopsis, 

Mr, Prime called attention to a new gold field in Western 
Australia. About 350 miles east of Perth, the chief city of 
the Colony, slate occurs broken through by dykes of diorite. 
The country is very arid, so much so that water has to be 
trausported for watering Etock and is sold at fifteen cents per gal- 
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Stated Meeting, November 17, 189S. 
President, Mr. Fkaley, in the Chair. 

A circular was received from the Wyoming Historical and 
Geological Society, Wilkesbarre, Pa., inviting the Society to 
be present at the opening of its new building, Nov. 20, 1893. 

Letters of envoy were received from the Geological Survey 
of India, Calcutta ; K. Svenska Vetenskaps Akademien, Stock- 
holm, Sweden ; Royal Academy of Sciences, Amsterdam, 
Netherlands ; Ministero della Instruzione Publica, Rome, Italy ; 
Schlesiscbe Gesellschaft fiir Vaterlandische Cultur, Breslau, 
Prussia; K. Sachsische Gesellschaft der Wissenschaften, Leip- 
zig ; Central Bureau der Internationalen Erdmessung, Potsdam, 
Prussia ; Geological Society of America, Rochester, N. Y. ; 
Bureau of Education, Washington, D. C; Kansas University, 
Lawrence, Kans. 

Letters of acknowledgment were received from the Public 
Library, Wellington, N. Z. (140); China Branch of the Boyal 
Asiatic Society, Shanghai (139, 140); Imperial Academy of 
Science (141), Observatoire Physique Central (141), Prof. 
Serg^ Nikitin (189-141), St. Petersburg, Russia ; Prof. Japetus 
J. Steenstrup, Copenhagen, Denmark (141) ; Acaddmie Royale 
des Sciences, Arpsterdam, Netherlands (137-140, and Trans., 
xvii, 1, 2) ; K. K. Astronomisch-meteorologische Observa- 
torium, Triest, Austria (139, 140); K. K. Geologische Reichs- 
austalt (140), Dr. Aristides Brezina, Prof. Dr. Friedrich Muller, 
Vienna, Austria (141); K. Geodatisches Institut, Potsdam, 
t'russia (140, 141); Redaction der Naturwiasenschaftlichen 
Wochenschri/t, Berlin, Prussia (139); University of Bonn 
(140) ; Naturforschende Gesellschaft, Emden, Prussia (189, 
140); Geographische Gesellschaft, Hamburg, Germany (140, 
141); M. Otto Bohtlingk, Leipzig, Saxony (141); Verein der 
Freunde der Naturgeschichte, Mecklenburg, Germany (140); 
Prof. Guido Cora, Turin, Italy (140) ; Academic des Sciences 
et Belles-Lettres, Angers, France (140) ; Socidt^ d'Histoire et 
d'Arch^ologie, Chalon s. Saone, France (141) ; University de 
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Lyon, Lyon, France (141) ; BedactioD de Cosmos, Cmte. de 
Charencey, M. Victor Duruy, Profs. E. Mascart, Gaston Maspero, 
Marquis de NadailUc, Paria, Fraoce (111) ; Society of Anti- 
qaari&°, London, England (141, and Trans., xvii, 3, xviii, 1, 2); 
Royal Geological Society of Ireland, Dublin (141, and Trans,, 
xvii, 3, xviii, 1); Prof. James Qeikie, Edinburgh, Scotland 
(141) ; American Antiquarian Society, Worcester, Mass. (141) ; 
University of the State of New York, Albany (141); Prof. 
W. L. Hewett, Itbaca, N. Y. (137-141); Bureau of Ethnol- 
ogy (139), Prof. C. V. Riley, Washington. D. C. (141) ; Ne- 
braska State Historical Society, Lincoln (140, 141); California 
Academy of Sciences, San Francisco (137-139, 141). 

Accessions to the Library were reported from Prof. O, A. L. 
Pihl, Christiana, Norway; Association G^od^ique Interna- 
Uonale, Bruxelles, Belgium; K. K. Central Anstalt fiir Mete- 
orologie und Erdmagnetismus, Vienna, Austria ; Schlesische 
Gesellschait ttir Vaterlandische Cultur, Breslau, Prussia; 
Verein fiir Geographic u. Statistik, Frankfurt a. M, Germany ; 
Naturliiatorische Gesellscliaft, Niiroberg, Bavaria; NaEsauische 
Verein fur NaturkunJe, Prof. F, v. Sandberger, Wiesbaden, 
Pra.=sia; Ministero della Instruzione Publica, Rome, Italy; 
Sociuti^ Autopsie, Socii5ti5 N. d' Acclimation, Paris, France ; 
Islenzka Fornleifafi^lag, Reykjavik, Iceland ; Peabody Edu- 
cation Fund, Cambridge, Mass, ; Prof. John Henry Comstock, 
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prepare the obituary notice of Mr. Furman Sheppard, and 
that he had accepted the same. 

The President reported the appointment of C. Stuart Pat- 
terson, Esq., a member of the Henry M. Phillips Prize Essay 
Committee, to fill the vacancy occasioned by the death of the 
late Furman Sheppard. 

A paper on " The Conservation of Osmazome in Roasting," 
was read by Mr. R. Meade Bache. 

Prof. Cope presented for the Proceedings a " Second Con- 
tribution to the Batrachia and Reptilia of Costa Rica." 

The proceedings of the Board of Officers and Council were 
submitted, as follows : 

Council. 
Stated Meeting, November 10, 189S, 8 P.M, 

Present : Messrs. Phillips, Tatham, Horn, Morris, Brinton. 

Dr. Cattell in the chair. 

Minutes of last meeting were read, and after discussion were adopted. 

A letter from the President was read, stating that, owing to a prior en- 
gagement, he was unable to attend, and suggesting, should anything be 
laid before Council of sufficient importance, a special meeting should be 
called. [See letter file. 1893.] 

Pendmg nomination No. 1249, which had been referred by the Society 
to the Council, was taken up and considered. A letter from pending 
nomination 1249, soliciting membership, was read. After discussion it 
was unanimously the opinion of the Board that the old custom of the So- 
ciety in regarding as disqualified a person who has solicited membership 
in the Society was a good rule, and should be continued. 

On motion of Dr. Brinton, seconded by Dr. Morris, pending nomination 
No. 1219 was laid on the table. 

On motion of Dr. Brinton, Messrs. Brinton, Phillips and Morris were 
appointed a Committee to prepare for election to membership a list of 
distinguished men [pursuant to the Laws of the Society, Chap, vii. Sec. 
4] *'of our own or foreign countries, as may in their judgment merit 
such distinction ;" and to report such list at the next stated regular meet- 
ing of Council. 

Prof, llaupt, who was present by invitation, explained fully the nature 
and object of the proposed Atlantic Coast Ship Canal, from New York to 
the South ; and stated that, in his opinion, the best method in which the 
Society could codperate was by helping to create and enforce a public sen- 
timent in favor of the project. After discussion it was 

Beaolved^ That when the Board of Officers and Council a«^1joum this evening, it shall be 
PROC. AMSR. PHIL08. 80C. XXXI. 142. 2 8. PRINTED DEC. 30, 1898. 
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adjoumrd lo mrat M the call or tbe FreBldeiil, ■[ such time mi plux u be ihall dedg- 
nate. lo consider a memorial on (be subject lo Cangren, the niiigh ilnft of wbicb will be 
prepaied for aubmlsaloD u tbat time by Frnf. Haupt 

Aod kl 9.30 F.v. the Council was sdjourned by the preBldEng member. 
A^oumed Mteting, Thurt^ay, November 16, 1S93, at t P.M. 

Fresent : Measre. Tatham, Ingham, DaBoU, HcKean, HorrU, Price, 
WurlE, PhillipB, Cattell. 

President Fraley in the chair. 

Prof. Haupt, whi> was preaeiit by invltallon, explained the object or the 
meeting, and Bubmitted a preamble and resoIutiooB, which, after discus- 
sion and amendment, were unauimoualy adopted, as follows ; 

The Board of Offlcen and Council or the American Pbllouphieal Sodetr, to wbom 
wu referred the question of tbe sblp canal along tbe Allaatlc coast, bas tbe honor to 

Tbal after due consideration of the au'^Ject In Its variaus bearings, it would recom- 
mend the Society lo prepare and transmit a memorial to Coni;rc« urging deflnile and 
Immediate aclloii by (he United Slaleii, and to this end It ha« prepared the oceompany- 
Itig drall of Ihf same, which In retpecttuily BUbmllled aa a bail* for action. 

TTAermt, The cimvimctionorimerlordeep ilraught water communication aloni; the lea- 
hnard La of the utmost Importance In a military point of view, and would have great 1n- 
Cldonlal commercial advantaeca in time of peace : it 1>, tberefore. 

Raatied. That tlie American Pbilo«r>i>bical Boclety retpeclfully memorializes your 
honorable bodies lo make sncb appropriations for the eiHmloatlons, aurveys and reporti 
upon ihe more impotlant lliilu In this system, especially aa lo the connection tielween 
New York bay and Delaware river, and Intweeu Delaware bay and Eik rlier, as In 
your Judgment may becoonidered mfflcleut to Inangutale tbe worlt. 

And your pelllioners will ever pray. 

On motion of Dt. Morris, the action on pending nomination 1249 was 
reconsidered. 

Various suggestions and resolutions were offered, and ultimately, upon 
motion of Dr. Morris, tbe Council resolved unanimously to report to the 
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Stated Meeting, December 1, 189S, 
Secretary, Dr. Brinton, in the Chair. 

Photographs of Dr. Rusohenberger and Dr. Wurtz were re- 
ceived for the Society's album. 

The President reported the following as the Committee 
under the resolution of Mr. Williams to consider a plan for a 
general Index of all Transactions, viz.: Messrs. Williams, 
James, Brinton, Horn, Price. 

The death of Thomas M. Cleemann (Nov. 16, 1893, »t. 60) 
was reported, and the President was authorized to appoint a 
suitable person to prepare j;he usual obituary notice. Mr. 
Frederick Prime was subsequently appointed. 

The Treasurer's report was presented and referred to the 
Finance Committee. 

The Publication Committee reported. 

The pending resolution relative to the Atlantic Coast Ship 
Canal was taken up and considered. After discussion by 
Messrs. Prime, Morris, Haupt, Cope, Dolley, et ah, the Society 
adopted the resolution reported by Council on November 17. 

Dr. Cope made an oral communication on '* Spermatodus 
pustulosus," from the Permian beds of Texas. 

Pending nominations 1249, 1265, 1266, 1267, 1268 and 1269, 
and new nominations 1270, 1271, 1272, 1273 and 1274 were 
read. On motion of Dr. Morris, nominations 1268, 1269, 1270, 
1271, 1272, 1273 and 1274, being of non- resident members, were 
referred to Council to examine and report upon the same 
before action should be taken thereon by the Society. 

And the Society was adjourned by the presiding member. 
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Stated Meeting, December IS, X89S. 
Preradent, Mr. Fralkt, in the Chair. 

Br. Charles Sohafier was preaented to the Societj aod took 
his seat. 

The President reported that the memorial authorized bj the 
Society at its last meeting had been signed, and presented to 
Congress hy Senator Cameron and Bepresentative Harmer. 

Letters of envoy were received from the MinislferedesTravaux 
Publics, Paris, France; Socifjt^ de Geographic de Toulouse, 
France ; Royal Statistical Society, Zoological Society, London, 
Eng,; Royal Irish Academy, Dublin; Literary and Historical 
Society, Quebec, Canada; Bureau of Ethnology, Washington 
I>. C; Wisconsin Academy of Sciences, Arts and Letters, 
Madison ; Colorado Scientific Society, Denver, Colo.; Geologi- 
cal Survey of Texas, Austin. 

Letters of acknowledgment were received from lustitut 
Egyptien, Cairo (139, 140) ; Comity Geologique de la Russie, 
St. Petersburg (139-141); Societas pro Fauna et Flora Fen- 
nica, Helaingfors (139-141); AkademiaUmiejetnosci, Krakow, 
Austria (139-141); Prof. Peter R. von Tuoner, Leoben, 
Austria(139-141); AnthropologischeGesellachaft (UO, 141); 
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Trans., xvii, 3 ; xviii, 1), Geological Society (141, and Trans., 
xvi), 3 ; xviii, 1), Dr. W. H. Flower (140, 141), London, Eng.; 
Radcliffe Observatory, Oxford, Eng. (141, and Trans., xvii, 3 ; 
xviii, 1); R. Geological Society of Cornwall, Penzance, Eng. 
(141); Mr. Joseph Prestwick, Kent, Eng. (139) ; Academy of 
Science, Rochester, N. Y. (140, 141) ; State Mineralogist, San 
Francisco, Gal. (140, 141); Dr. C. S. Dolley, Philadelphia 
(140); Smithsonian Institution, Washington, D. C. (137- 
139) ; Museo Nacional, Buenos Aires, S. A. (136-138). 

Accessions to the library were reported from the Neder- 
landsche Botanische Vereeniging, Nijmegen ; M. Richard 
Wagner, Jena, Germany ; Ministdre des Travaux Publics, 
Paris, France ; Victoria Institute, Editors of Nature^ London, 
Eng.; Literary and Historical Society, Quebec, Canada; Indian 
Rights Association, Dr. C. A. Oliver, Mr. Henry Phillips, Jr., 
Philadelphia ; U. S. Coast and Geodetic Survey, Bureau of 
Ethnology, Washington, D. C; Academy of Sciences, Austin, 
Texas ; University of California, Berkeley ; Agricultural Ex- 
periment Station, Fayetteville, Arkansas. 

An obituary notice of the late Joseph Zentmayer, by Dr. 
Charles A. Oliver, was presented. 

The following deaths were announced : 

Joseph D. Potts, Philadelphia, December 3, 1893, set. 64. 

John Tyndall, London, December 5, 1893, 8Bt. 74. 

On motion, the President was authorized to appoint a suita- 
ble person to prepare an obituary notice of the late Joseph D. 
Potts. 

The appropriations for the ensuing year were deferred until 
the next regular meeting of the Society. 

This being the evening for balloting for candidates for mem- 
bership, nominations Nos. 1249, 1265, 1266, 1267 were read, 
spoken to and balloted for. 

Pending nominations Nos. 1268-1274 were read. 

A communication entitled, " A Tabulation of the Movement 
of Civilized Society Westward in the Natural Order of Time," 
was presented through the Secretaries with a negative recom- 
mendation. 
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On motion, the Secretaries were inatracted to return the 
aame to the author &s undesirable for publication by the 
Society, 

Dr. Cope presented for the Proceedings a paper by Prof. 
Jesse W. Hubbard, entitled, " The Yolk Nucleus ia (^mo- 
togaater aggregatus." 

Dr. Cope made Rome remarks upon the results of late ex- 
plorations by Mr, Henry 0. Mercer, of the Durham Cave of 
Bucks county, Pa., near Eaaton, and of Hartmao's cave, Mon- 
roe county, Pa,, near Stroudsburg. 

Dr. Brinton spoke of the negative results from the researches 
heretofore made by Mr, Mercer in American caves, as furnish- 
ing no evidence of the existence of a race prior to the Indian 
inhabitants of this continent. 

After all the other business of the meeting was ended, the 
ballots cast were counted by the Tellers, who reported to the 
President that the formalities necessary for election to mem- 
bersbip had not been fulfilled in the present instance. 

And the Society was adjourned by the President. 



Obituary Noiice of Jottph Zentmayer.* 
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himself, and to tell that story tnithfully to those who have better and 
greater understanding of the details of that life's work than himself, the 
task becomes not only necessarily diflScult, but doubly a happiness. Soto 
the present memoirist, although knowing the subject of this sketch most 
intimately in his chosen pursuit, yet he feels a deep sense of duty and 
doubt in action when confronted with an undertaking which he can do no 
less than denominate as a labor of love. 

His first meeting with Mr. Zentmayer was some thirteen years ago, when 
he found himself ushered into a most curious little workshop on Fourth 
street above Walnut street, replete with all manner of cumbersome, 
peculiarly shaped and intricate devices in what seemed old steel aud dirty 
brass ; from the midst of which, the plain though truly honest face of Teu- 
tonic type welcomed him with a cheery " Good-morning 1" 

From that first acquaintanceship, the most revered and kindly friend- 
ship existed ; a friendship which was only severed and broken upon the 
day that word came that he was no more— the day when the first knowl- 
edge of the loosening of the silver cord and the breaking of the golden 
bowl that bound and held him with us, was made known. 

He left us, not for evermore, but passed from us filled with Beethoven's 
hope, as he, too, was about to tread into that great unknown way. 

" Briider, tkber im Sternenzelt 
Muss eln lieber Vater wohnen." 

Joseph Zentmayer first saw the light of day in Manheim, Baden, on the 
27th day of March, 1826. After the completion of his studies in the town 
gymnasium, he found himself for the first time ushered into that work to 
which he was destined to contribute so much that is good and so much 
that is useful. After faithfully serving his apprenticeship with the opti- 
cian of his native place, and obtaining the foundation of the knowledge 
and skill which has marked him as a correct analyzer and a wonderfully 
ingenious contriver of mathematical and optical instrumentation, he 
further increased his power of observation and improved his technique by 
associating himself with some of the principal optical establishments in 
Karlsruhe, Frankfort, Munich and Hamburg. At the last named place, 
he was under the tutelage of the world-famous Repsold brothers, and 
there received advantages which he put to account in the later construc- 
tion of astronomical apparatus. 

The rapidity of strength of his character, and the early maturity of his 
love for individual independence and national liberty made themselves 
the keys by which the recesses of his future life were opened. Republican 
in spirit, he actively vouchsafed his nation's unsuccessful stroke for freedom 
when he was about twenty-two years of age, thus bringing him into this 
country in the year 1848. For five years he nobly fought his battle of 
wage-earning in some of the best optical establishments in Baltimore, 
Washington and Philadelphia, until in 1853, with a single foot-lathe, a 
stoat heart, willing hands, and a steadfast purpose, he began the manu- 
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Tacture of maihemnUcal and optical inslrameoti U tbe c 
and Chestnut Bireeta. 

One of his earliest orders was the constractioa of » large compoaod 
microscope tor the laie Dr. Paul B, Ooddnrd. The excellence of the 
instrument and his continually Increasiug local reputation amongst the 
prominent scienljflc men soon secured him the patronage of many of tbe 
leadinji liislologista, microscopists and mineral oglste. These bualnew 
connections soon brought with them tbe pleasant and erer- extending 
social and scientific associations, so common and so unWeraal amongst 
■ hose whose life aims are lor intellectual good and philosophical research. 
Although reticent lo a degree and unassuming amongst large bodice of 
men, yet liis uncompromising honesty of opinion when sought for, his con- 
slant willingness to help solve the most difflcnit problems In theoretical 
and applied optics, and ihe clear, forcible and logical manner with which 
be grasped and handled any subject in question, made men seekers of him 
rather tljan he of them. 

Ever thus he was surrounded by distinguished men of all professions 
and occapstions who were interested in microscopical and optical 
science; men, who as friends and brothers, sought his workshop to take 
bis counsel In tbe solution of vexed problems in the laws of light ; men, 
who as students came to him to gain his advice as lo Ihe best form of coU' 
siruction of instruments of precision ; and aye, even overwlse lyros will' 
tngly found in this patient and unassuming man the calm and digniSed 
correction that Ihey had not supposed themselves able to receive. 

Most approachable ; always cordial; unl)iased in his feelings towards 
the crudities of individual belief ; and unlimited in his liberality in regard 
to personal and nationul opinion, he embraced those iiualiliea that make 
a man lovable, craved for, and sought after. 

For nearly a qunrier of a century he fought and rapidly subdued many 
of Ihe vexatious questions in the construcllon of some of the n 
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improved plan of setting tbe binocular prism ; the introduction of a cir- 
cular rotating and concentric stage ; the plan by which exact amplification 
of the image in the binocular iostrument is obtained ; the invention of a 
direct vision -erecting prism ; the improved and perfect (mark the word 
"Perfect'') mechanical finger ; the optical superiority of the lenses ("the 
lenses have no superiors "); and lastly, " for the erection and conduct of 
an optical establishment in our own city wherein work equaling the best 
done abroad is done on principles of honesty and thorough mechanical 
skill ; and all this as the result of one unaided individual.'* The Franklin 
Institute of the State of Pennsylvania also deemed it wise to give a silver 
medal for the same reasons. These all-sufficient reasons — which were the 
embodiment of the combined opinion of the Committee on Sciences and 
the Arts of the Franklin Institute, a committee composed of such repre- 
sentative men as B. Howard Rand, M.D., J. G. Hunt, M.D., George R. 
Morehouse, M.D., J. Solis Cohen, M.D., £. Otis Kendall, Charles M. 
Cresson, M.I3., E. Thomson and H. C. Wood, Jr., most of whom as mem- 
bers of this Society are now with us in higher and more exalted positions 
— must bring vividly before us, in this later generation, the admiration and 
respect with which he was held at that time — a proof of scientific gratitude 
for individualized success, made still greater when it is known that its 
award was the second since its founding in the year 1848. 

Listen to what the United States Centennial Commission for Awards at 
the International Exhibition held at Philadelphia in 1876 found sufficient 
reasons to offer a bronze medal for the microscope stands of Mr. Zent- 
mayer : "For superiority of workmanship, rigidity and freedom from 
tremor, and the convenient arrangement of their moving parts as unsur- 
passed by any in use." "Besides the forms already familiar to microscop- 
ists, he has presented one which is substantially new, and which embodies 
a number of important improvements .... this exceedingly ingenious 
stand is in every important respect origioal with the exhibitor, and is pre- 
sented as a characteristically American stand." .... "The objectives 
of 3 inch focus, 1^-inch, /j-inch, ^ inch, ^inch and ^-inch are not sur- 
passed in defining power by thf>se of any other maker." " The resolving 
power of the { and }-inch is also remarkable." .... "For a pocket 
microscope which folds up without separation of parts into a case, which 
when in use forms its stand, and is small enough to be carried without 
inconvenience in the coat pocket." "For an admirable diss«:ctiog 
microscope, furnished at a low price." " Further, of the numerous forms 
of apparatus accessory to microscopic observations, exhibited by Hr. 
Zentmayer, may be mentioned as especially worthy of cr>mmendatioo, 
a very ingenious erecting prism, a mechanical finger for picking up and 
arranging diatoms and other minute objects," etc. 

To this stand he added a most important arrangemeot, without which no 
microsc«;pe can be considered complete. This consisted in a swinging sab- 
suge, which, while eunyiof sn acbromfttic condenser or illomiuating 
apparatus, held a minor iMA 9mmmg arooiid a piToi placed behind tbe 

PBoc. AMEB. rmr ^ ^ wmmrmD jam. 15, 1894. 
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stage, of vhich the axis passed through the object observed, so thnt the 
oliject is in the focus of the Illumination in every position. This remarli- 
ably ingenious plan of awinglng (he substage and the mirror Boas tohaTo 
the object as ita centre, induced numeroua foreign and domestic makers to 
employ ihia Important principle in optical construction. 

Two years later, a third and moat important honor was added to the list 
by the Committee of Awards on Microscopes at the Paris EzhibitEon, who 
found At to give a silver medal and a diploma to Mr, Zenlmayer for the 
superiority, manifold value and simplicity of bis workiDanship. 

Kecognlzing the value and convenience of the Abbe system of condens- 
ing lenses or illumlnHtor in stands thnt are provided with lubslagee, he 
modiSed the ordinary form by so placing the carrier that the diaphragms 
can be readily changed and arranging the contrivance so that the dia- 
phragm cannot only be moved over the field by rack and pinion, but that 
it can be revolved. How much wo must praise his exquisitely simple, 
aiiigle-prism, total reflecting camera lucida which is so contrived as to be 
used either in the upriglit, angular or horizontal positions of the draw- tube 
of the microsciipc. 

How exasperaiingly easy of comprehension and yet bow excellently 
adapted for their purpose are his contrivances of the life current and 
siplion-slides bo arranged in accordance with Mr. S. D. Ilolman's ideas 
i)i»t varying degrees of circulation In aoimalculee can be made visible, not 
only to the individual Ptudunt at work with his highest powers, liut 
actually made recognizable to large audiencea during clasa-work instruc- 
tion and lecture-room demonstnilion. Again, the wonderful mechanicsl 
consiruciitin of Prof. John A. Ryder's automatic microtome, where, with 
an ordinary rMor, ilssue-seciiocs of .0025 mm. thickness can be cut by 
the merest novice, and olijecls to the length of fifteen ceotimcires and two 
centimetres wide can be complclely cut serially into almost any desired 
thickness. Furttier, the botanical dissecting microscope designed and 
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with their convex sides placed outwardly. He made the outer meniscus 
one-half larger than the back lens, thus allowing six different combina- 
tions with seven single lenses. Such a lens having an angle of nearly 
ninety degrees and great depth of focus, and giving extreme sharpness 
over the whole field, and being free from all distortion, necessarily became 
a most excellent instrument for architectural work and copying. 

The story of the invention is this : One year before the patent of the 
lens was obtained, Mr. Coleman Sellers, who was at that time greatly 
interested in photography, requested Mr. Zentmayer to explain the theory 
of the then favorably known ** Globe lens." Whilst examining a sample 
of the lens, Mr. Zentmayer remarked, "Why did the inventor adopt an 
achromatic combination, when the same or even better results could have 
been obtained by the combination of two simple meniscus lenses? Recog- 
nizing the force of the query, Mr. Sellers requested Mr. Zentmayer to ex- 
periment with a double lens. This having been successfully accom- 
plished, he urged him to apply for a patent, which was reluctantly agreed 
to and done after the most earnest solicitation. 

The introduction of this lens engendered a most spirited controversy as 
to question of the theory in optics involved in its construction. Prof. 
Henry Morton, Dallmeyer and other well-known authoritative scientists 
and experts, both here and abroad, took part in this discussion. Mr. 
Zeutmayer's personal appearance in the matter, which sh9wed itself in a 
short article entitled "Refraction without Dispersion and sbme Reflec- 
tion," in the August, 1867, number of the Philadelphia Photographer, 
proved at once in a most forcible and logical manner that the writer was a 
consummate master in the field of theoretical and applied optics ; a paper 
that immediately established him as America's foremost optician. 

One monograph, as further illustrating the remarkable clearness, ease of 
expression and fullness of comprehension with which he surrounded one 
of the most abstruse and most readily misunderstood of the theoretical and 
applied sciences — optics — is his illustrated brochure of twenty -three pages 
entitled " A Lecture on Lenses." This, which appeared in the May and 
June, 1876, numbers of the Journal of the Franklin Institute, is even now 
authoritatively recognized as one of the best, the most concise, and the 
clearest expositions of the subject that has ever been presented to the 
public. 

Engaged as the official maker of the microscopes used in the hospitals of 
the United States Army ; appointed a member of the Iowa Total Eclipse 
Exhibition in 1869, to the success of which he contributed largely by the 
device of some of the most delicate of the photographic machinery ; a 
member of the Judge of Awards in the 1874 Fair of the Franklin Insti- 
tute, the International Centennial Exhibition in 1876, and the Electrical 
Exhibition in 1885 ; a life-member of the German Hospital, and a member 
of the American Philosophical Society, the Academy of the Natural 
Sciences of Philadelphia, both the American and British Associations for 
the Advancement of Science, the Franklin Institute ot Philadelphia, both 
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the American Society and the New York Sociei; of Mlcrotcopfsie, tbe 
Biological and Microacoptcal Socieiy of Philadelphia, the Philadelphia 
Photographic Boclety, the Young Moennerchor, the Turn-Qemeinde. tbe 
KtiDBtlcrvereiD, we can well Bee that not only was hla public work of the 
most varied character, the most useful to both bis city and hia conntry, 
itiiil of the most value to science, but that bis associations were the widest, 
the most congenial, and the most elevating In character. 

Amongst his intimate German friends, bis literary knowledge of the 
authors In bia native tongue was well known. Ever a lover of Goethe 
and the cynical wit of a Heine; deep In the metchleas gnesaings and won- 
derful intaitiOD of a Yon Humboldt, he lived with them the ideal life that 
always remain Ideal to a kindred Teutonic mind. 

How much we must praise h!m when in spite of tbe fact that he ac- 
quired our language (one of the most difficult) after be bad gained bis 
inajorily. he read and reread that never- to-be-repeated series of studies ol 
the humanpassloDsby William Shakespeare, enjoyed the young passionate 
and conscienceless woids and thoughts of Byron, laughed and sighed 
with Burns, walked with Dickens, and followed our own poet laureate, 
Longfellow. 

These associatiuns, as well as those higher correlated ones of music, 
painting and sculpture, formed both Id public life by active membersbipiD 
various luciil literary sod physical -culture societies, and In the privacy of 
home with Its small, though well-selecled collection of works of arts, to 
which lie brought many of his literary and artistic friends, evidence not 
only liis exceptional taste in these the pieasurea of higher mental life, but 
cvliitiit his acumen and critical judgment in their enjoyment. 

After a lingering and extremely sad illness he died in Philadelphia, 
Pa, , on the 28th day of March, 1898. 

Huw can we better do in this meagre sketch than repeat the words of 
ilic re^lutlun passed by those nearest and dearest to him in his daily work. 
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February 17, 1893. 

No. 2210. Hippolyte Talue Menthone, Hiute Savole, France 

2211. Charles Schoeffer Philadelphia 

2212. George Lincoln Goodale Cambridge, Mass 
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DoLLEY, Charles S. Pagt. 

On the Thjrrsus of Dionysos, aad the Palm Inflorescence of the Winged Figures 
of Assyrian Monuments 16, 109 

DwiGHT, Thomas. 

Observations on the Psoas Parvus and Pyramidalls. A Study of Variation. 117, 132 
Gentry, Thomas G. 
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Hubbard, Jesse W. 

The Yolk Nucleus in Cymatogaster aggregatus 858 

Lyman, B. S. 
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Packard, A. S. 

The Life History of Certain Moths of the Family Cochliopodids, with Notes on 
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Phillips, Francis C. 

Researches upon the Chemical Properties of Gases 132 

RiTTER, W. F. McK. 
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Kyder, John A. 

Energy as a Factor in Organic Evolution 136, 192 
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SCOTT, W. B. 
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Page. 

I>ercum, Br. Francis X., presented to the chair 5 

Erratum, page 132, line 12 fh>m top, shcfuld read, "President was authorized to ap- 
point a suitable pereon to prepare the usual obituary " 
Number commeucing the list of newly elected members should be 2214 instead 

of 2218 231 

Forestry Commission, resolution requesting Senate and House of Representatives to 

vote in favor of the bill 16 

Friesch Genootschap voor Gescheed Oudheid en Taalkunde, Leeuwarden, Friesland, 

letter announcing the death of three of its members 251 

Oadoline, Hon. Axel, death oC 14 

Goodwiu, Mr. Harold, presented to the chair 1 

Hodgkins' Prizes, circular relating to 137 

Keat in)^-Poinsctt Collection, letter from the Curators of Academy of Natural Sciences 

relating to the 2, 5, 6 

Letter fh>m Department of Archaeology of the University of Pennsylvania re- 
questing the deposit of the 13 

Kokcharow. Hon. Nicholas, deftth of 14 

Liberty Bell, phototype of, presented by ^r. F. Gutekunst 2U 

Librarian nominated 4 
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Loubat Prize, regulations concerning , 14 

Macfarlane, Dr., presented to the chair 9 
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To introduce electric lighting into the building 130 

Mr. Fraley, in reference to the Haldeman Indian Collection 227 
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Mr. Prime, memorial to Congress considered 354 

Mr. Smyth, Nanticoke Indian Vocabulary to be prepared for publication 350 

Mr. Williams, Cooperative Index of Transactions 247, 251, 252 

Nanticoke Indian Vocabulary 350 

Naturhistorische Vereln der Preussischen Rhelnlande, etc., Bonn, Prussia, invitation 
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New Exchanges ordered 1, 130, 348 
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Dr. Isaac H. Hall 241 

Mr. Henry C. Baird 241 
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Mr. Robert P. Field 251 

Hon. Frederick Fraley 852 

Dr. D. G. Brinton 352 

Dr. J. C. Morris 352 

Mr. William A. Ingham 852 

Mr. Joseph Zentmayer 352 
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WyoiniriK lllslDrtoiil mid (Jeologlral Society, Williesharre, Pa., Inyllatlon to opening of 
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Corrected to January s, 1894, 

BY 

i Secretary of the Society. 



List of surviving Members of the American Philosophical Society, 
held at Philadelphia for Promoting Useful Knowledge. 



The addresses here given so far as known are at the present time. Cor- 
rections of this list are respectfully solicited. 

A name printed in italics indicates that the Society is uncertain as to 
whether such member is still living and desires information on the subject. 

The Society will be happy to receive pAo^o^ap^ (cabinet size preferred) 
of such of its members as have not already sent. 



A. 

Name. Date of ElectUm. 

1687. ABBfe, Cleveland July 21, 1871, 

2170. Abbott, Charles C Dec. 20, 1889, 

1463. Abbot, Henry L April 18, 1862, 

1809. AcKERMAN, Richard July 21, 1876, 

1713. Acland, Henby W Jan'y 17, 1873, 

2l28i Adam, LuaEN Dec. 17, 1886, 

2081. ADAM8, H. B May 21, 1886, 

1381. Adamaon, Rev. John C. July 13, 1856. 

1779. AOASSIZ, ALEXANDER April 16, 1875, 

1612. Agasbiz, Elizabeth. Oct. 15, 1869, 

2001. Albrrcht, Paul May 21, 1886, 

1860. Alison, Robert H May 3, 1878. 

1869. Allen, Joel Asaph Sept. 20, 1878, 

1927. Ames, Charles O Jan'y 21, 1881, 

2064. ANDERSON, George B Feb'y 19, 1886, 

1655. Anderson, George W Oct. 15, 1869, 

2164. Angell, James B. Oct. 18, 1889, 

1122. AngelU, Pedro de Jan'y 17, 1810, 

2224. Applbton, William Hyde. . . . May 19, 1893, 

2102. Arg\'LL, Duke op May 21, 1886, 

1761. Armstrong, Wm. George . . . July 17, 1874, 

1996. Ashhurst, John Jan'y 18, 18S4, 

2012. AsHHUROT, Richard L April 18, 1884, 



Present Address. 
Army Weather Bureau, 
Washington, D. C. 
Bristol, Pa. 
New York city, N. Y. 

Stockholm, Sweden. 
Oxford, England. 
Rennes, France. 
Baltimore, Md. 

Cambridge, Mass. 

Hamburg, Germany. 
Ardmore, Pa. 
New York, N. Y. 

« 

Boston, Mass. 
West Point, N. Y. 
Rosemont, Pa. 
Ann Arbor, Mlch. 
Buenos Ayres, S. A . 
Swathmorc, Pa. 
London, England. 
Newcastle-ou-Tyne, Englaud. 
Philadelphia. 
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Name, Date qf Election. Present Address. 

1995. Bache, R. Meadb. Jao'y 18, 1884, Philadelphia. 

1832. Bache, Thomas Hewson . . . Feb'y 2, 1877, ** 

1630. Baird, Henry Carev Jan'y 15, 1869, " 

1991. Baird, Henry M Jan'y 18, 1884, Yonkers, N. Y. 

2075. Baker, William S May 21, 1886, Philadelphia. 

2191. Ball, Roberts May 15, 1891, Dublin, Ireland. 

1936. Barber, Edwin Atlee April 15, 18S1, West Chester, Pa. 

1818. Barcena, Mariano Feb'y 2, 1877, Mexico. 

1741. Barker, Georoe F April 18, 1873, Philadelphia. 

2011. Barker, Wharton April 18, 1831, 

2144. Barnard, Wiluam T May 20, 1887, Boonton, N. J. 

1902. Bartholow, Roberts April 16, 1880, Philadelphia. 

1133. Bartlbtt, W. H. C April 17, 1840, Yonkers, N. Y. 

2119. Bastian, Adolph Dec. 17, 1886, Berlin, Germany. 

1968. Bell, Alexander Graha.m. . . July 21, 1882, Washington. 

1966. Bell, Joseph Snowden July 21, 1882, Philadelphia. 

1802. Bell, Lowthian April 21, 1876, Northallerton, England. 

2149. Biddle, Alexander Feb'y 17, 1888, Philadelphia. 

2154. Biddle, Arthur Dec. 21, 1888, ** 

1920. Biddle, Cadwalader Oct. 15, 1880, " 

1831. Biddle, Craio Feb'y 2, 1877, " 

2134. BiLUNOS, John S Feb'y 18, 1887, Washington, D. C. 

2157. Blair, Andrew A May 17, 1889, Philadelphia. 

1554. Blair, Thomas S Jan'y 19, 1866, Pittsburgh, Pa. 

1669. Blake, William Phipps .... Oct. 21, 1870, New Haven, Conn. 

1790. Blasivs, Wiluam Oct. 15, 1875, Philadelphia. 

1700. Blodget, Lorin April 19. 1872, " 

1444. Bohtlinok, Otto Jan'y 17, 1862, Leipzig, Germany. 

2047. BoNWiLL, W. G. A Oct. 16, 1885, Philadelphia. 

1126. BoYft, Martin H Jan'y 17, 1840, Coopersburg, Pa. 

1826. Brackett, Cyrus Fogo Feb'y 2, 1877, Princeton, N.J. 

2068. Branner, John C May 21, 1886, Palo Alto, Cal. 

2195. Brezina. Aristides May 21. 1886, Vienna, Austria. 

1636. Brinton, Daniel G April 16, 1869, Philadelphia. 

2069. Brinton, John H Feb'y 19, 1886, " 

1745. Britton, J. Blodgett Oct. 17, 1873, " 

2060. Brooks, Wiluam Keith .... May 21, 1886, Baltimore, Md. 
1881. Brown, Arthur Erwin .... April 18, 1879, Philadelphia. 

1383. Brown-Sequard, E Jan'y 20, 1854, Paris, France. 

1614. Brugsh, Henri Jan'y 15. 1869, Berlin, Prussia. 

1547. Brush, George J Jan'y 20, 1865, New Haven. Conn. 

1653. BuLT "X^K, Charles Oct 15, 1869, Philadelphia. 

1452. BuNSEN, Robert W Jan'y 17, 1862, Heidelberg, Germany. 

2007. BURK, Jesse Y Jan'y 18, 1884, 

1988. Butler, Wiluam April 15, 1881, West Chester, Pa. 

O 

1788. Campbell, John Lyle July 16, 1875, Crawfordsville, Ind. 

1606. Canby, Wiluam Marriatt . . . Oct. 16, 1868, Wilmington, Del. 

2061. Cannizzaro, Tommaso Oct. 16, 1885, Messina, Italy. 

1781. Capeluni, Giovanni April 18, 1873, Bologna, Italy. 

1796. Carll, J. F Oct. 16, 1875, Pleasant ville. Pa. 

2180. Carrillo, CRESCENao Dec. 17, 1886, Merlda, Yucatan. 

1911. Cabson, Hampton L April 16, 1880, PhUadelphia. 
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1707. Casbatt, Alexander Johnson . Oct. 18, 1872, 

2147. Castneb, Samuel, Jr Dec 16, 1887, 

2152. Cattell, J. McKeen May 1^ 1888, 

1675. Cattell, Wiluam C Jan'y 20, 1871, 

1908. Chance, Henry Mabtyn . . . April 16, 1880, 

1783. Chandler. C. P April 16, 1875, 

1778. Chapman, Henry C April 16, 1875^ 

2132. Charencey, Comte Hyacinth DE Dec 17, 1886, 

2111. Childs, George W Deo. 17, 1886, 

2158. Clark, Clarence H May 17, 1889, 

1717. Clarke. Thomas C Jan'y 17, 1873, 

1983, Claypole, E. VV Jan'y 19, 1883, 

1876. Cloiseaux, des, A Oct 18, 1879, 

1999. Cohen, J. Solis Jan'y 18, 1881, 

2UU3. Coleridge, Lord Jan'y 18, 1881, 

1555. Cope, Edward D Jan'y 19, 1866, 

1367. CoppfcE, Henry Jan'y 18, 1856, 

2129. Cora, Guido Dec 17, 1886, 

1867. CouES, Eluott Sept 20, 1878, 

1662. Cox, J. D April 15. 1870, 

1672. COXE, ECKLEY B Oct 21, 1870, 

2207. Cramp, Charles H . Dec. 16, 1892, 

1836. Crane, Thomas F Feb'y 2, 1877, 

2100. Crookes, Wiluam May 21, 1886, 

2172. Cruz. Fernando (of Guatemala) Dec. 20, 1889. 

1439. CUR^7EN, John April 18, 1861, 

1567. Da Costa, J. M Oct 19, 1866, 

2214. Daly, Charles P May 19, 1893, 

1354. Dana, James D July 21, 1854, 

1806. Dannepeld, C. Juhun April 21, 1876^ 

1516. DAUBRfeE, A July 17. 1863, 

1811. Davenport, Samuel. Oct 20, 1876, 

1557. Davidson, George Jan'y 19, 1866, 

1923. Dawkins, William B Oct 15, 1880. 

1468. Dawson, John W April 18, 1862, 

2181. Delqado, Juan de Dias de la 

Rada y Dec 17, 1886, 

220S. Dercum, Francis X Dec. 16, 1892, 

2013. Dickson. Samuel April 18, 1884, 

2208. Dixon, Samuel G Dec. 16, 1892, 

2108. DoLLEY. Charles S Dec. 17, 1836, 

2089. DoNNER, Otto May 21, 1^6, 

1946. Doolittle, C. L. Oct. 21, 1881, 

1839. Douglass, James, Jr April 20, 1877, 

1924. Draper, Daniel Oct. 15, 1880, 

1787. Drown, Thomas M July 16, 1875, 

1918. Du Bois, Patterson Oct. 15, 1880, 

1878. Dudley, Charles Benjamin . . Jan'y 17, 1879, 

2063. Duncan, Louis Feb'y 19, 1886, 

1573. Dunning, George F. Jan'y 18, 1867, 

1727. DUPONT, Edouard April 18, 1873, 

2086. DUBUY, VlCTOB May 21, 1886, 

1679. DUTTON, Clabence E Jan'y 20, 1871, 



Pretent Addrtm, 
Philadelphia. 



«< 



New York, N. Y. 
PhUadelphia. 



<( 



New York, N. Y. 

Philadelphia. 

St. Maurice lei Charencey 

France. 
Philadelphia. 



(< 



New York, N. Y. 
Akron, Ohia 
Paris, France. 
PhUadelphia. 
Loudon, England. 
Philadelphia. 
Bethlehem, Pa. 
Turin, Italy. 
Washington, D. C. 
Cincinnati, O. 
Drifion, Pa, 
Philadelphia. 
Ithaca, N. Y. 
London, England. 

Warren, Pa. 



Philadelphia. 
New York, N. Y. 
New Haven, Conn. 
Stockholm, Sweden. 
Paris, France. 
Adelaide, S. Australia. 
San Francisco, Cal. 
Manchester, England. 
Montreal, Canada. 

Madrid, Spain. 

Philadelphia. 
i< 

«< 

«< 

HeUlngrors, Finland. 
Bethlehem, Pa. 
Spuytenduyvll, N. Y. 
New York, N. Y. 
Boston, Mass. 
Philadelphia. 
Altoona, Pa. 
U. 8, Navy. 
Fannington, Conn. 
Brussels, Belgium. 
Paris, France. 
Washington, D. a 



yame. Date of ElectUm, Preteni Addren, 

2105. Easton, Morton W Dec. 17, 1886, Philadelphia. 

1917. EcKVKLiyT, Jacob B Oct 15, 1880, ** 

1825. Bddt, Henry T. Feb'y 2, 1877, Terre Haute, Ind. 

1686. EuoT, Charles W April 21, 1871, Cambridge, Mass. 

ld8L Emmons, S. F. Jan'y 19, 1883, Washington, D. C. 

1913. Evans, John Oct. 21, 1881, Hemel Hempstead, Eng. 

2180. Field, Robert Patterson . . . May 16, 1890, Philadelphia. 

190L Flint, Austin. Jr April 16, 1880, New York, N. Y. 

1621. Flower, \Vm. Henry Jan'y 15, 1869, London, England. 

1875. FOGGO. Edward a Oct. 18, 1879, Philadelphia. 

2197. Forbes, George Oct. 16, 1891, London, England. 

1170. Fraley, Frederick July 15, 1842, Philadelphia. 

1912. Fraley, Joseph C April 16, 1880, " 

1695. Frazer, Persifor Jan'y 19, 1872, '* 

217L Friebis, George Dec. 20, 1889, *' 

1459. Froude, J. a. Jan'y 17. 1862, London, England. 

2179. FULLERTON, Georob S May 16, 1890, Philadelphia. 

1739. Fulton. John April 18, 1878, Johnstown, Pa. 

1914. FuRKESS, Horace Howard . . . April 16, 1880, Philadelphia. 
1130. FuRNEss, William H AprU 17, 1840, 

1988. Garrett, Philip C April 20, 1883, Philadelphia. 

2079. Gates, M.E May 21, 1886, Amherst, Mass. 

1025. Gatschet, Albert 8 Oct 17, 1884, Washington, D. C. 

1897. Geikib, Archibald Jan'y 16, 1880, Loudon, England. 

1803. Geikie, James. April 21, 1876, Edinbuigh, Scotland. 

2067. Gbnth, F. a., Jr Feb'y 1.9, 1886, Philadelphia, Pa. 

1355. Gibbs, Ouver Wolcott July 21, 1854, Cambridge, Mass. 

1587. Gill, Theodore Nicholas . . . July 19, 1867, Washington, D. C. 

1800. Oilman, Daniel C April 21, 1876, Baltimore, Md. 

19ia Oirdldes, J. P. C. Caaaado de. . . July 20, 1827. 

I960. Gladstone, Wm. Ewart .... Oct 21, 1881, London, England. 

2212. GooDALE, George Lincoln . . . Feb. 17, 1893, Cambridge, Mass. 

2162. GooDE, G. Brown Oct 18, 1889, Washington, D. C. 

1835. GoODELL, William Feb'y 2, 1877, Philadelphia. 

1680. GOODPELLOW, Edward. Jan'y 20, 1871, Washington, D. C. 

2203. Goodwin, Harold May 20, 1892, Philadelphia. 

1271. Gould, Ben. Apthorp Jan'y 17, 1851, Cambridge, Mass. 

185L Gray, Eusha. Jan'y 18, 1878, Chicago, IlL 

1605. Green, Traill Oct 16, 1868, Easton, Pa. 

1504. Green, William Henry .... April 17, 1863, Princeton, N. J 

1880. Greene, Willlam H . April 18, 1879, Philadelphia. 

2165. GRBaoRio,lL Marchess Antonio 

DE Dec. 21, 1888, Palermo, Italy. 

21S9. Gregory, Henry D. May 17, 1889, Philadelphia. 

2188. Gregory, Caspar R£n£ May 15, 1891, Leipzig. 

1229. Grtmaldi, Oeva Oct 16, 1846, Naples, lUUy. 

1939. Grdoom, Wm. Woodnxttt .... April 15, 1881, Haverford, Pa. 

1815. Gbotx, Augustus Radcuffs . . Oct 20, 1876. 

209a QUBIRMATIB, Angblo ds . . . . May 21, 1886, Florence, Italy. 

1488b Omfongot, I\ucwd de April 19, 1861, Madrid, Spain, 



Name, Date qf ElecHon, PreaenlAddrett. 

2054. Haeckkl, Eknwt. Oct 16, 1885, Jena, Pnusla. 

1658. Hale, Edw. Evebbtt Jan'y 21, 1870, Roxbury, Mass. 

1709. Hale, Horatio Oct. 18, 1872, Clinton, Canada. 

1853. Hall, Asaph Jan'y 18, 1878, Washington, D. C. 

1795. Hall, Charles Edward Oct. 15, 1875, Westport, N. Y. 

2219. Hall, Isaac H May 19, 1893, New York, N. Y. 

1356. Hall, Jamm July 21. 1854, Albany, N. Y. 

2027. Hall, Lyman B Jan'y 16, 1885, Haverford, Pa. 

1412. Hammond, William A Oct, 21, 1859, New York, N. Y. 

2194. Hamy, E. T May 15. 1891, Paris, France. 

1337. Harding, George Jan'y 20, 1851, Philadelphia. 

2136. Harris, Joseph a May 20, 1887, " 

1827. Hart, Jambs Morgan Feb'y 2, 1877, Ithaca, N. Y. 

1510. Hartshorne, Henry July 17, 1863, Philadelphia. 

1764. Hauer, Franz Ritter von. . . Oct. * 16, 1874, Vieuna, Austria. 

1681. Haupt, Hermann April 21, 1871, St. Paul, Minn. 

1862. Haupt. Lewis M May 8, 1878, Philadelphia. ■ 

2082. Hayes, R. Somers May 21, 1886, New York. N. Y. 

207L Hays, J. Minis Feb'y 19, 1886, Philadelphia. 

2165. Hazlehurst. Henry Oct. 18, 1889, ** 

1985. Heilprin, Angelo April 20, 1883, " 

1784. Helmholtz, Heinrich April 18, 1873, Beriin, Prussia. 

2222. Hewitt, Waterman L May 19, 1893, Ithaca, N. Y. 

1963. HHiL, Hamilton Andrews . . . April 21, 1882, Boston, Mass. 

2110. Hilprecht, Hermann V Dec. 17, 1886, Philadelphia. 

1765. Himes. Charles Francis . . . Oct. 16, 1874, Carlisle, Pa. 
1663. Hitchoock, Charles Henry . . April 15, 1870, Hanover, N. H. 

2160. Hoffman, Walter J Oct. 18, 1889, Washington, D. C. 

206& Holland, James W Feb'y 19, 1886, Philadelphia. 

1898. Holmes, Oliver Wendell . . . Jan'y 16, 1880, Boston, Mass. 

1624. Hooker, Joseph D Jan'y 15, 1869, London, England. 

1607. Horn, George Henry Oct. 16, 1868, Philadelphia. 

207a Horner, INMAN Feb'y 19, 1886, " 

194L Hotchkiss, Jedediah Oct 21, 1881, Staunton, Va. 

1696. Hough, George W Jan'y 19, 1872, Evanston, 111. 

1698. HouarroN, Edwin J Jan'y 19, 1872, Philadelphia. 

2143. HouarroN, Henry H May 20, 1887, *' 

2084. HovBLACQUE, ABEL May 21, 1886, Paris, France. 

1843. Humphrey, H. C July 20, 1877. 

221 L Humphrey, James Ellis .... Dec. 16, 1892, Amherst, Mass. 

1623. Huxley. Thomas Henry . . . . Jan'y 15, 1869, London, England. 

1426. Hyrtl, Joseph July 20, 1860, Vienna, Austria. 

I 

2052. IM Thurn, Everard F. Oct. 16, 1885, Georgetown, British Guiana. 

222L d'Inviluers, Edward Vincent. May 19, 1893, Philadelphia. 

1773. Ingham. Wm. Armstrong. . . . April 16, 1875, *' 

J" 

2010. James, Edmund J April 18, 1884, Philadelphia. 

1988w Jannet, Claudio AprU 15, 1881, Paris, France. 

2049. Jaynb, Horace Oct 16, 1885, Philadelphia. 

1954. Jeffbrd, William W Jan'y 20, 1882, 

3017. Jordan, Fbancis, Jr April 18, 1884, " 



Name, 

1989. Kank, Elisha Kent. 

2169. Keane, John J 

1348. Keating, Wiluam V 

2021. Keen, Wiluam W 

1728. Kelvin, Lord (Wm. Thomson). 

2118. Kiepebt, Henbi 

llGl. Kendall, K Otis 

1706. King, Clarence 

1284. KiREwooD, Daniel 

1767. KdNiG, Oeoroe A 

2167. Krauss, FriederichS. . . . 



Date qf EkcHon. 

April 20. 1883, 

Dec. 20, 1889, 

April 21, 1854, 

July 18, 1884, 

April 18, 1873, 

Dec. 17, 1886, 

Jan'y 21, 1842, 

Oct 18, 1872. 

April 18, 1851, 

Oct 16, 1874, 

Dec. 20, 1889, 



Pment Addre$8, 

Kane, Pa. 
Washln^n, D. C. 
Philadelphia. 



i< 



London, England. 
Beriin, Prussia. 
Philadelphia. 
New York, N. Y. 
Riverside, Cal. 
Houghton, Mich. 
Vienna, Austria. 



1694. Lambert, Guillaume. Jan*y 19, 1872, 

1858. Landreth, Burnet Jan'y 18, 1878, 

1781. Lanoley, Samuel P April 16, 1875 

172L La Roche, C. Percy Jan'y 17, 1873 

171L Lauth, Franz Joseph Oct 18, 1872, 

1974. Lawes, John Bennett Jan'y 19, 1883, 

1595. Lea, Henry Charles. Oct 18, 1867 

1737. Le Conte, Joseph April 18, 1873, 

1986. Lehman, Ambrose E. April 20, 1883 

2182. Leland, Charles O May 16, 1890, 

2174. Le Moine, J. M Dec. 20, 1889 

1934. Le Roy-Beaulieu, Paul April 15, 1881 

1382. Lesley, J. Peter July 13, 1856 

1376. Letchworth, Albert S. . . . . Jan'y 18, 1856, 

2065. Levasseub, Ebolb May 21, 1886, 

1415. Lewis, Francis W Jan'y 20, 1860 

1383. Leybubn, John July 13, 1856, 

1756. LocKYER, Joseph Norman. . . . April 17, 1874 

2202. Low, Seth Peb. 19, 1892, 

1872. Longstreth, Morris Sept 20, 1878 

2019. Lubbock, John July 18, 1884 

2008. Ludlow, William. Jan'y 18. 1884 

1629. Lyman, Benjamin Smith .... Jan'y 15, 1869 



Louvain, Belgium. 
Bristol, Pa. 
Washington, D. C. 
Rome, Italy. 
Munich, Bavaria. 
Rothamstead, Herts, Eng. 
Philadelphia. 
Berkeley, Cal. 
Philadelphia. 
London, Eng. 
Quebec. Canada. 
Paris, France. 
Philadelphia. 

Paris, France. 
Philadelphia. 
Baltimore, Md. 
London, England. 
New York, N. Y. 
Philadelphia. 
London, England. 
U. S. A. 
Philadelphia. 



2107. MacAlisteb, James Dec. 17, 1886, 

2209. Macparlane, John M Dec. 16, 1892, 

1970. Mallkry, Oarrick, JR Oct 20, 1882, 

2042. Mallet, John Wm Jan'y 16. 1885, 

1847. Mansfield, Ira Franklin . . . Jan'y 18. 1878, 

1857. BIarch. Francis Andrew . . . Jan'y 18, 1878, 

186L Marks, Wiluam D May 3, 1878. 

1604* Marsh, Othniel C Oct 16, 1868, 

2078. Marshall, John May 21, 1886, 

1018. Martina, Juan Jw^ April 20, 1832, 

2184. Mabcart, E Dec 19, 1890, 

1572. Mason, Andrew Jan'y 18, 1867, 

2196. Maspero, Oaston May 15, 1891, 

1654. Mayeb, ALFBED M Oct 15, 1869, 

1928. McCaulby, Edwabd Y Jan'y 21, 1881. 

1685. MoCofiH, James April 21. 1871. 

PBGC. AMBB. PBIL08. 80C. XXXI. 142. 2 W. 



Philadelphia. 

Lansdowne, Pa. 

Washington. D. C . 

University of Virginia, Va 

Cannelton, Pa. 

Easton, Pa. 

Philadelphia. 

New Haven, Conn. 

Philadelphia. 

Spain, 

Paris, France. 

New York, N. Y. 

Paris, France. 

Hoboken, N. J. 

Philadelphia. 

PRINTED JAN. 17, 1894. 
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Name. Date <^ Election, Prettni Addrt9»» 

188S. McCbeath, Andrew S. July 18, 1879, Harrisburg, Pa. 

182L McKean, William V Feb'y 2, 1877. Philadelphia. 

2004. McMasteb, John Bach Jan'y 18, 1884, " 

1677. Mbshan, Thomas Jan'y 20, 1871, ** 

1903. Merrick, John Vaughan . . . April 16, 1880, " 

1947. Merriman, Mansfield . • . . . Oct 21, 1881, Bethlehem, Pa. 

1744. Messchert, Mathew Uuizinqa. Oct. 17, 1873, Douglasiville, Pa. 

2142. Michael, Helen Arrott. . . . May 20, 1887, Philadelphia. 

2175. Mitchell, James T. Feb'y 21,1890, " 

1461. Mitchell, S. Weir Jau'y 17, 1882, 

2114. Monier-Wiluams, Monier . . Dec. 17, 1886, London, England. 

1791. Moore, Gideon E Oct. 15, 1875, New York, N. Y. 

2029. Moore, James W Jan'y 16, 1885, Easton, Pa. 

1841. Morehouse. Qeoroe R .... April 20, 1877, Philadelphia. 

1054. MorelU Jan'y 15, 1886, Naplen, Italy. 

1976. Morris, J. Cheston Jan'y 19, 1883, Philadelphia. 

1577. Morton, Henry Jan'y 18, 1867, Hobokcn, N. J. 

2121. Much, MATTHiSUS Dec. 17, 1886, Vienna, Austria. 

1866. Muhlenrero, F. a Sept. 20. 1878, Heading, Pa. 

2120. Mueller, Friederich Dec. 17, 1886. Vienna, AuRtria. 

1486. Mueller, F. Max. Jan'y 16, 1863, Oxford, England. 

2192. Munroe, Charles E May 15, 1891, Washington, D. v.. 

1892. MuoNi, Damiano Jan'y 16, 1880, Milan, Italy. 

2062. MURDOCK. J. B Feb'y 19, 1886, U. 8. Nary. 

1937. Murray, James A. H. April 15, 1881, Oxford, England. 

2087. Nadaillac, Marquis DE May 21,1886, Parlii, Franco. 

1852. Newcomr. Simon Jan'y 18, 1878, WashlngUm, D. C. 

1582. Newton, Hurert Anson .... April 19, 1869, Now Haven, (Vmn. 

1703. Nichols, Starr Hoyt .... July 19, 1872, New York, N. Y. 

2060. NiKiTiN, Serge Feb'y 19, 1866, St. Petenbiirg, Ruwia. 

1805. Nordenskiold, Adolf Eric . . April 21, 1876, Stockholm, Sweden. 

1712. NoRRis, Isaac Oct. 18, 1872, Philadelphia. 

2106. NoRRis, William F. Dec. 17, 1886, " 

2016. North, Edward Oct. 16, 1886, Clinton, N. Y. 

O 

2072. Outer, Charles A Fet/y 19, 1886, Philadelphia. 

1715. Oliver, Jambs E Jan'y 17, 1873, Itha/>a, N. Y. 

2195. Opfert, Jules May l.'>, 1891, Pari«, France. 

2135. OnoRN, Henry F Feb'y 18. 1887, PrJncet^m, N. J. 

158L OSBORN, Henry S Jan'y 18, 1867, Oxford. O. 

2039. OBI.ER, WILLL4M Jan'y 16. 1885, Baltimore, Md. 

1801. Owen, P. Cunuffe April 21, 1876, I/>nd<m, England. 

OP 

1868. Packard, A. S. Jr Sept. 20. 1878, ProT ld<^n<^. R. \. 

1578. Packard, John H Jan'y 18, 1887. Philadelphia. 

133L Paget, James Jan'y 20, 1864, f/mdon. Krigland. 

IWL Pancoast, Willum Henry . . . Jan'y \% 1888, Philadelphia. 

2096. Parvin, Theophilcs Un'y 16. J8W», " 

206«u Pastecr. iMCVt (y^. 16, i.<«f». Pan*. Fran<w. 

2035. Patterson, C. flTTAUT ran'y 16, I88R, Phflad^lphkl. 

1282. Paitebson, Robert April 18, \m\. 



Name, DaUqf EUetUm. 

182Q. Pattebson, Thomas L April 15, 185$, 

2218. Pattison, Robert E. Feb. 17, 1893, 

1771 PsABss, John B Jun'y 15, 1875, 

18G9. PsiBCK, a Newlin May 3, 1878. 

1722. Pexbebton, Henry Jan'y 17, 1873, 

2101. Pe^afibl. ANTONia May 21, 1886. 

2078. Pbnntpacker, Samuel \V. . . . May 21, 1886, 

1618. PENROSE, R. A. F July 17, 186a, 

2(^9. Pepper. Edward Feb'y 19, 1886, 

1666. Pepper, William July 15, 1870, 

951. Pareira, Jo8i Maria Danies. . . . April 18, 1828, 

Vm5. Peter, Robert July 19, 1872, 

1824. Phillips, Henry, Jr Feb'y 2, 1877, 

1760. Platt, Franklin July 17, 1874, 

2127. Platzman, Juuus Dec. 17, 1886, 

2053. Pomialowsky, John Oct. 16, 1885, 

1589. Porter, Thomas Conrad .... Oct. 21, 1864, 

2044. Potts, William John Oct. 16, 1885, 

2097. PosTOATE, J. P May 21, 1886, 

2161. Powell, J. W Oct. 18, 1889, 

1019. PRBarrwicH. Joseph Jaa'y 15, 1869, 

1592. Price, J. Sergeant Oct. 18, 1867. 

1780. Prime, Frederick, Jr April 16, 1875, 

2088. POLZBKY, Francis May 21. 1886, 

1758. POMPELLY, Raphael April 17, 1874, 



Present Addrets. 

Cumberland, Md. 
Harrisburg, Pa. 
Bo$Um^ Man. 
Philadelphia. 

Mexico. 
Philadelphia. 

Paris. 

Philadelphia. 
Lubon, Portugal. 
Lexington, Ky. 
Philadelphia. 

Leipzig, Germany. 
St. Petersburg, Russia. 
Easton, Pa. 
Camden, N. J. 
Cambridge, England. 
Washington, D. C. 
Shoreham. England. 
Philadelphia. 

Buda-Pesth, Hungary. 
Newport, R. I. 



973. Q^adrada, Francisco de Paolo . . Oct. 16, 1829, Madrid^ Spain. 

1148. Quaranta, Barnardo Jan'y 15, 1841, Naples, Italy. 

1736. Rand, Theodore D April 18, 1873, Philadelphia. 

1819. Randall, F. a Jan'y 18, 1878, Warren, Pa. 

1644. Rawlinson, George Oct. 15, 1869, Oxford, England. 

1765. Rawbon, Rawson W Oct. 16, 1874, London, 

2099. Rayleigh. Lord May 21, 18S6, Evex, England. 

1784. Raymond. Rossitter W . . . . April 16, 1875. New York, N. Y. 

1585. Raynolds, Wiluam F April 19, 1867, Detroit, Mich. 

1591. Read, John Mkredith July 19, 1867. 

2077. Reed, Henry May 21, 18S6, Philadelphia. 

1889. Remsen. Ira July 18, 1879, Baltimore, Md. 

19ia Renard, a Oct. 21, 1881, BruMsels, Belgium. 

1343. Renard, Charles Jan'y 20. 18^>i, Moscow. Russia. 

1890. Renevier, E. July 18, 1879, Lausanne, Switzerland. 

1816. Reuleaux. F Feb'y 2, 1877, Berlin, Prussia. 

2122. R6VILLE, Albert Dec. 17, 1886, Paris, France. 

2225. Rhoads, Jambs E May 19, 1893, Bryn Mawr. Pa. 

1500. Richardson, Ben. Ward . . . . April 17,1863, London, England. 

1B08. Riley, Chari.es V April 21, 1876, Washington, D. C. 

1937. Robins, James W April 21, 1882, Philadelphia. 

1390. Rogers, Fairman Jan'y 16, 1857, Newport, R. I. 

2177. Rogers, Robert W Feb'y 21, 1890, Ma<lison, N. J. 

1462. RdHRiG, F. L. O April 18, 1862, Los Angeles. Cal. 

2050. RoLLETT, Hermann Oct. 16, 1885, Vienna, Austria. 

1907. Rood, Ogden N April 16, 1880, New York, N. Y. 
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Name. JkUe qf EUctUm. 

1964. Rosmr. DB, LAON July 21, 1882, 

173X Boso, Giovanni Battista. . . . April 18, 1878, 

Z19& R06KNOABTEN, JOSEPH G Oct. 16, 1891, 

1718. ROTHERMEL, PSTEB F. Jan'jT 17, 1873, 

1838. BoTHROCX, Joseph T April 20, 1877, 

ISM. RCKHSNBEBaEB, W. S. W. . . . Oct. 19, 1849, 

1820. RutiMEYEB, Gael L. Jan'y 15, 1869, 

2109. Rydee,JohnA Dec. 17, 1886, 



Pretent Addreit. 

Paris, France. 
Rome, Italy. 
Philadelphia. 
Limerick P. O., Pa. 
Philadelphia. 

Basel, Switzerland. 
Philadelphia. 



1766. Saotler, Samuel Phiup .... Oct. 16, 1874, 

2148. Sajoub, Charles E. Feb'y 17, 1888, 

156S. Sandberoeb, Fridolin April 20, 1866, 

1968. Sarqent, Charles Spbaoue . . April 21, 1882. 

1730. Saibburb, Henri de April 18, 1873, 

221L ScHAFFBB, Charles Feb'y 17, 1893, 

149& ScHOTT, Charles Anthony. . . April 17, 1863, 

1864. SCHURZ, Carl Sept. 20, 187K. 

1725. ScLATER, Philup Lltley. . . . April 18, 1873, 

1919. Scott, Lewis A Oct. 15, 1880, 

2112. Scott, W. B Dec. 17, 1886, 

1870. ScuDDER, Samuel Hubbard. . . Sept. 20, 1878, 

1888. Sbilbb, Carl AprU 18, 1879, 

1704. Sellers, Coleman July 19, 1872, 

1583. Sellbbs, Wiluam April 15, 1864, 

17TO. Selwtn, Alfred R. C Oct. 16. 1874, 

1728. Belts, de, Longchamps April 18, 1873, 

9057. Sergi. Giuseppe Oct. 16, 1885, 

196at StVE DE Bar. Eoouard July 21, 1882, 

2076. Shabp, Benjamin May 21, 1S8G, 

1944. Sharples, Phiup Price .... Oct. 21, 1881, 

1960. Sharples, Stephen Paschall. . April 21, 1882, 

2002. Sharpless, Isaac Jan'y 18, 18^, 

1797. Sherwood, Andrew Oct. 15, 1875, 

1822. Shields, Charles W Feb'y 2, 1877, 

1532. Shim, Carl April 15. 18M, 

2146. Smith, Edgar F Oct. 21, 18S7, 

1544. Smith. GoLDwiN Jan'y 20. l^'y. 

1789. Smith, Stephen Oct. 13, 1875, 

2141. Smyth, Albert H May 20. 1887, 

1742. Snowden. a. LolikjN Oct. 17, 1^73, 

2009. Snyder, Mo-s ROE B Jan'y 18. 1HS4, 

2189. Spangler. Henry W May 15, 1891. 

1720. Spoftokd. a. R, Jan'y 17, 1873, 

1949. .Stalu», John B Oct. 21, 1881, 

1446. Steenstrup. J. J. .S Jan'y 17. 1862, 

1990. Stevens. Walter LeConte. . . Jan'y 18, 1H84, 

1840. Stevenson. John James April 20, 1877, 

2168. Stores. George G Dec. 20, 1889. 

1834- Strawbridge, George Feb'y 2, 1877, 

1559. Strong. William Jan'y 19, 186C, 

1820. Stuart, George Feb'y 2, 1877, 

2193. Stubbs. Wiluam May 15, 1891, 

2094- SCESS, Edward May 21, isac, 

2023. Syle, E. W July 18, 1884, 
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Name. Dale qf JSteeUon, PreaetU Addreta. 

1637. White, Amdrbw D April 16, 1869, Ithaca, N. Y. 

1848. White, Israel a Jan'y 18, 1878^ Morgantown, W. Va. 

1487. Whitney, Josiah Dwioht . . . Jan'y 16, 1868, Cambridge, Man. 

1502. Whitney, William Dwioht. . . April 17, 1863, New Haven, Conn. 

1868. Wilder, Burt Qreen May 8, 1878, Ithaca, N. Y. 

2151. WiLLLkMS, Talcott May 18, 1888, Philadelphia. 

2178. Willis, Henry Feb'y 21, 1890^ 

2150. Wilson, Edmund B Feb'y 17, 1888, Bryn Mawr, Pa. 

2041. Wilson, James CoRNEurs. . . . Jan'y 16,1885, Philadelphia. 

1747. Wilson, Joseph M Jan'y 16, 1874, 

2187. Wilson, Willlam Poweij. . . . May 20, 1887, " 

2223. WiNsoR, Justin May 19, 1803, Cambridge, Mass. 

1896. Winthrop, Robert C Jan'y 16, 1880, Boston, Mass. 

2140. WiREMAN, Henry D May 20, 1887. Philadelphia. 

222a WisTAR, Isaac J May 19, 1893, 

1561. WiSTER, Owen Jones AprU 20, 1866, " 

1884. Wood, Richard April 18, 1879, 

1762. Woodward, Henry July 17, 1874, London, England. 

1751. WooTTEN, J. K Jan'y 16, 1874, Reading, Pa. 

1834. Wormley, Theodore G Jan'y 18, 1878, Philadelphia. 

1932. Worts, Charles Stewart . . . Jan'y 21, 1881, " 

2061. Wyckoff, a. B Feb'y 19, 1886, U. 8. Navy. 



1904. Yarnall, Ellis April 16, 1880, Philadelphia. 

1759. Young, Charles Augustos . . . April 17, 1874, Princeton, N. J. 
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